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5 ThepresentixrveiidonrelatestoanowangLogpmofec^^ 

Ileal and diagaostic comporitiofls. Furthmnore. liie invenJ^m i«lato^ to irihibitws 

oftbB&ctorai)4thrirpli««fxaoeiiticBlii8^ i ' • 

I 

! 

AngiofienesiB, the growth of fee*, capiflaies fiom pre-odsfing opea^ is eriticid fi«f . 
10 nonaal pl^yaologLcal ftoctiois in adults lCi«mdiB^ 

geneaiB and arteriog^xeaia. Ifat Med, 2000 6 (4) 389-9S3. AtewSflBud anglbfi^D^ 
can lead to impajiad wmiiidliBSHn& poot tissue TegBDRWdm ft? is^awnoic carifli' 
tions, cyclical growth of Ihefcniale lepwidurtive sysrem. and ttrinnr dc^rdopo^ 
[CarnteUet, P; and 1L IL Jant-Vtoaiogeaeds in 

" PKWnoiion of angiogBncaB i* d^Wc in aiJniidona wSiare^vaaouteSartion is tolU. 
eso*ltel»d or extended, fer^cata^lo after tia^ or otgm tran^l^tafion, o*.^- 
rtinwlate eaUbliateienl of -doJteteral dxcalation in tiasuc iiifi«ctifln or art^ 
rt«u.aia. H« angiogwio proe«sa is highly complex and iiivplv^s'tte mainten^e 
of Hie endothelial celte in tHe ceU cycle, degradation of thb ewraqdMar inai?rix, 
nugifation and Invasion of Uib SiHXOonding tissue and finally, tidic ^ra^iion. So- 
08«e of the crucial role of aiigi^^g^esis in so many physiological j^cesfiBs. ^ 
isaxwedtoidenli^and<Shaiacteiizefi«5Wiswtochwmp^^ • 

THo administration of s«>wdt. fi««oxB audh «s VEOF- A aod FQ*^" toa W 
«ld«cd aa aposaible api«roadifor Ihelh^entic taeatoeat of i*«»e^ diaard«sV 



I? J 
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VBGF is an emdothelial cell-spedj5o natogen and an angiojgenesis i^idttcer that i» 
ndeaSedby a vittiety of tntocwcflUa and wprM 

. I 

flow^ver, both aaiinal stadiea and early clinical tsisSs with VEGP! anglogenesis 
have encountered savete problems [Carmeliel, Nat Med» :'2000 6 1102-. ■ 
3;Yanccrpaulos et al., Nature. 200D 407 242-8; VeiMcola ct aL. SemMi .Cancer Btel 
1999 9 21 1-20; Dvorak et aL, Senain Perinaiol 2000 24 75-8; Leo «^ aL, Cocola- 
tion, 2000 102 89^-901]. VEdi^-A stinmlatBd mictovessels w.^SaacffoaissA, «ir 
misaidal and dUated, nmcliliiDB«]iose ftnindintom«» Ipee etid.,.Cfa^raal8titeh20tte 
102 898-901; and Spxingw et dL, MoL Cell 1998 2 549-559]. :Mi«eover, tlidte 
vesads Mc usually leaky, poVirly perfiised, tortowus and litely to lixptaxo and «*- 
ffeaa. Thus, ttieae veaaelff bsvii Htfoited alrility to improwe the isijheitiic co»ditiffl*: 
In addition, flw leatege of «ood vesscb induced hjf VEGF^ Cs^so knovm «s 
Vaeoobr PenncabiHty Factor) could caaiae cardiac oedatoa ftat Iead9 to heart ffeSI- 



15 use. 



VEGF not only sttawfetes vascuter eudofluaial ceffl pioHferaiion, but ako inducfcs 
vaacolar penncabmty and ai^ogWiPsiB. Angiogcwssia, >«duch ioyolyos <be ftxni^- 
tlOtt of new blood -ressels fiom preeariating endoth»Hia», is an wapp^saA corapo- 
20 ncBt of a variety of discaaca fitod diaordera including tumor gtowfc and metastasis^ 
ifacnimatoid aithritia, paotiasb, aitoeitosoleirosis, retinopathy, hfem^giotnas. imr 
nnine xqeoiion of trajasplantaa tissues, and chrome inflammatio n:- • 

Ija the case of tumor growth, angiogmesis «5)peats to be cniciSl' firf the TransWoii 

25 from hypaiplaflia to neoi>laaii and fiw providing 

tumor, pfolkman, et aL. Nature 339:58 (1989)]. Asgiogencsi^ ^|allow& tumoaS: 
to be in contact with the vascular bed of flvebost, which xossypKpkds a root©** 
mptwfrtqiiiff of the tumoi celto. Bvifleaice ftw the lOle of anglogeifeaia la mmor nae-. 
tastasis l8 laovidBd, far eaBriD^ao, by stndioa showing a oo«8laiioW between Ito 

30 xnxoQber and d*awity of inicioveaaela in Haiolosio aeotioiis of iwwuwvfe tantato 



« t 

, t 
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breast cansilunna and acmal piesiaace of distant metastwes. [Weidnfir, ct aL>Nevir 
Boigl. J. Med. 324:1 0991)]. \\ ' . '\\ 

Ititpr^mm ttalysee^ ^Imk ^ ehown in figare 3, show fhe presenu^e of siepaifi-: ' ' ' I 
5 oant levels of fhe "well knowa ^xo-angiogexiic factor VEGP ixx tiaaor tisE^ies^ t6^ ; * * | 
flectijQg fhe above descxibed tequirement for atinuilatiQn of v&sciilar growth ixtto 
tuniorsy particularly soUd tumors. On flie oilier hand, fhe exiiressplon levels tif 
VEGF ate. cleaily detectable ncgt only in malignant tissues* bnc also ia a variety <JC 
noxnxal cells and tissues. Qmsequenfly, the eoncentration of VBGF iii predicted to 
10 be inereased around the tissa^ whicli contain VEGF expcesslQii cdls (Figuie 3).- 
This, in tum^ may indicate the need not only of tumor tissue^ bm also of varidiis 
nomial tissues for VEGF niediated vascuW growth. Therefore, :VjBOF is jioT % 
promisins target when tamors^ but not fhe suzroundxng tissue^ .aie So be jpecifi* 
pally attacl^ed , 



! j 

■1 



t : 
' I 



Xa auounsiy^ thempeotic agents promoting rBvascularization wi& inijaimal toxicaliy ' 
ate Btm needed and flueie is aix ongoing requirement fi>r new angibgenid &ctoirs 
and new meOidds of angio^eaide thersqpy. Farfhekmoxe, ttone is a ne^ed for &ctdr8 ' 
which qionficaUy inhibit nraVascolaiizatio^ ; 



t*. 



The probl^ underlying die present invrarticm fhereibre lic& ixi providing an an^ * 
giogmio agent ivlnch does not csdiibit the dofieioKdes 'of VEGP aa depicted * 

above. ' • ll» 

• : ' : • If 

la the context of&o presort imraaticm, it ^ . [ j; 

man protdn disclosed in flue KCBI database enbies BAA865B5; Aif^449S2 (i^e ' • ^ |j 

SEQ ID NO: 4) and XP_045472 (see fiSBQ ID NO: 6) cMihibits an in^ottontTOle'bi . J |1 

angiogeneaiEi both in ite memlmne bound £bzm well ae in a soluble fixmu IMa . . . ^ 

protein was named SEP. and itfe soluble^ noi membrane bound form wafi nailed [ \\ 
30 sSEP. The conrespondiog tiDiiA sequences are given in the NC99I dgt^ba^^o oni^ea 

BC044952 and XM_045472 (SEQ ID NO: 3 and S). Th^xefbre, file SEP and bS1S3? ' ' j • 
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CkmsoqiicsititKf according fo ojte aqpeot of Ibo invration, tibie problem is solved "by ^ 

• ■ • 

la tibie context of fhe {^eeeait luv^btion, it could- be denioxuGtrated (Jtiat SEP medi-* 
afes sbDongezigiogenic activity* 

10 This xesolt i$ totally snzpiisiiig, since its sequence is not homologous, to Hie St- 
quence of VEC^?". in Bxamjflb El it is demonstrdEted fliat'imis&ciioii of cdlls M^fh 
DNA encoding SEP leads 10 fbe piodo^ 



are a novel angiogenic fictors of a to-dat6 unknown novel fiuocdly. Tte cotte*' 
sg^onding mouse sequeticessfe given in SBQ *n> NO: ^ ' 



ii 



I 

. * 

The xmn "sSBS^** relates to any soluble SEP, ^Uemn tlic amino aci^ seqaeace* of 
15 SBP as demonstrated in the dkfa£base has been mampulpted with -die consequen)&e : j - 1 
that Iho msnipulated protein soluble* Tn tihis context|» sSEP xelates^bolli to axti& 
cial as well as to naturally oeoiining pxoteins. In a preferred endsodimeakt of l^e 
taventioDy the sSBP of the in^eodon does not comprise a transm a n i biane idomainl . ! f 1 
Acooiding to Fig. 4, the trafisfiiembKme domain of SEEP extenOsiai least ftom * ' !ii 
^0 amino acid Sid to amino add S3S of the Inzuan SEP a^ i^} 
tetrifis AAH4495Z (see SEQ ID NO: 4) and XP_045472 (see SBQ ID NO: 6). An [\\ J 
^EP can flicsrefbw be produced by dianging the amino add sequende in lids pu&« 
\ live transmembrane region, p.g4 by exchas^g faydnii^liobic coxdnp adds to by- 
diopUQUio ammo adlds. '* ' \ 



I 

. I • J ? 

Mcdiodsfin-fhopiDductiOnofparotdnssta^ ' l i' ! t 

and caoclude 6.g. the cscpression of the protein in ejipnqniate cells br -die product 
tion by subsequent addition of sronio acids to a ctardng anodno acid (Curtent Pib^- 
tocols, John Wiley & Sons* Axc^ Nev/ Yods: (2003)). i 



, * \ 



Mettiods fiar the pxodndiaii df mntated psotdna and thefefine df sSEP, e.g> by 
excduttigbttg one or more amiBo idds or by deleting stretdies of amjboo adds, are 
known in a» art. Tbese meffiods inidnde site directed muiageoeslB of ibe SB^' 



-5- 

• • • • . ;. 

RntbfitDOioit^ methods for the'^duction of p3totetsi fragojieiits are'Jkxumn m die tft . 

and include ftxe cleavage of die tnotein widi qpptopziate pgroteases dr die gmenrar | 

tionofnixclcicaddftagmciitecoatfsodingdieiirot^ j 

presaion of die fragments in ^xopxiate odls (C^^ • . > 

5 Sons, loc,, New Yoilc (2003)). ;j 



1 

10 geoie as disdlosed in the database enides BC 0449S2 and XI!dL04fr472, and gst ] 
pressing the modijaed gene in crppiopdate ceJla (Cuxrent'Fiotocola^ John Wiley St 
Sons, Ino„ New York (2003)). . 



I 1 



The tenn "frmctioiial active adluhle derivative" of a pol^ipeptide widun die meiii-. 

15 ing of the present mventiaii xefers to polypeptides which have a jgeqiipoice homol- 
ogy, in particular a se<}tience identity, of about at least 25 %, preferably abcM 
40 %^ in particular about 60 eqsecially about 70 %, even more prefCTed about 
80 %^ in particular about 90 % &fid most preferred of 98 % wiOi the polyp^titdfe. 
Such derivatives are 6.g. the pdl>pepiide homologous to s^BP* ^j^^ixAi oiiginate. 

20 jEbom oTganiaDQiS odieir dian the sSEP. Odier exauqples of desivativei^ are jiolypep-'' . 
tides yMcHx are ratcoded by ^fiEbcent alleles of die gene, of -dififexcut iudividd^ 
-in di£Ebrent orgam of an ox^BsmBtn or in difE^rent developmsintal phases. Fonc^ 
lional aetlvG derivatives preferably also include natuxyiy occnsxing XDQtstio0}B» 
pardeulaily mntBtions tbst quandtativdiy alt« die activity of fhe {i^tides encode 

25 by diese sequences. Fnrther, suah variants 

aplioingof dieenoodua^ggene^ ' | 

bx Qxx especially preferred exxdiodixzieal of die ihvmtioii^ the tetm "fimctlcmal * » | 

tive soluble derivative" tnoludes derivatives widx single nuclcoddo ^lymorphKUxi [ \ \ 
30 (SNP) at at least one of fhe pbsitiona 383 (O to C), 699 (A to 6)^1332 (I to G), [li 

* • ♦ 

i ...'{■ 



I' * : 



J 
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1778 (C to T), 2260 (C to A> and/or 289^ (TT to GA) of &9 itacleotid© 
tpxBOfsa ffvea in SBQ ID NO: 3 OC044!»52). 



25 "Puncdoiial active dcri-vativc" rtftas to a polype^de iijat fa^ csscotiaUy <h* Isib- ' 
logical fujiction(8) as ttw coircapoaidwis ptotcwtt. In ijie oase'of sSEP. this nwy'bo 
DA eaogiogenio activity as deiaoiietarated in Examples 2 tad 3. A.te«t for 
minatton of the angioseiido afltivity of a puiatlvfe sSBP derivmiye is tonoDBOHted 
inBxaoaq>le2. 



• 4 

• lit. 

5 I ! 



30 



Most preferred are SNPs at positions 383, 699 and/or 1332. leading to Hie amtoo * ' \ j. j'^ 
5 add ffy^iifltt£«g l^ip q, qfaAdF to S. leroectivcly, ' ' ' ' 

':\^ 

."Sequence identity" refers toihe degree of identity (% ideniity) of tvvp sequences, ; ||! 
that in tibie case of polypqjtidete can be detetraujed by means of for cjxaniplq ' * 
BLAS1T 2.2.5 and in tbe case of nucleic acids by moans of ftwr ckau^le BLAS'tt^ * * ' \ h 
10 wherein the low comptedty jBJtcr is stA on and BLOSXJM is 62 (Alteohul et .. 1 

al.. 1997, NuoledoAoidaRea., 25:3389-3402), . : i 

• ' : • j .'s i 

•■ : • ' ili 

•^sequence homology" leftw to the shnilaitty positive^ of two polypeptiide ] 
sequences dcJieaanlnBd by rnedns of for example PLASTP 2.0.1 vtrht^rin tho Filter j '.j] 

15 issetona»dBlJOSUMl8 62XAltsctoArtal.,1997,^^ : 

3402). : ' • • jt- 

Nucldp acids encodaig fanotioiial a«jfive dedvalives can be isolated by uamg hu- 1 1^ 

maa SEP gene setjueanees in oirter to ideaaOfy bomologdes with meOiods known to 
20 a person drilled hi the art, e-g. ttocongh PGR amplification or ba^^i^on iMXder 
siringeoc conditions (e-g. 60 "C in 2.5 x SSC buffer followed by saveral washing 
siqps at room temperaiureer COflceniralioiO wtfli suitable piobra derived fiom ag. . 1 1 : 
toehram SEP sequimc«s accoixKng to staoodaid 



j- 



i'. 



Ill 
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20 



Cleaving can occur within every araino add vntbin these sequences, howcvcar, a 
cleaving after the amino acid JL is piefto * 

Accczdliig TO the invendoik tbis? incladcs alM thai after ckavage^nriBi an oppropHr 
25 ate protease^flirKher amino aeids are removed by c,g.c«^^ 

Consequently, in a more profiled emt^odunnnt, 4ie eS& or {unetionBl dmvalfive 
thereof of the invention hate a C^-tenSovnal amino acid corcesponding to amino -acdd 
510, 249, 2d6, 242, 171 o3r 167 of SEP according to SEQ ID KO: 4 or has ^<> 
30 tenttinal amino acid coxresp'dndiog to the equivalent amino acid of a det^va-* 



Fuzifaennore, in case of s5£P,'tiii& same biolhgical activity may also be Hho ability 
to compete vdlh membrane hound SEP and theroioxc to act aa* an inhibitor of a 
aignal uransdilced by membrane bound SEP, 

In the case of membrane bomid SEP, die texm *7unctional axslive -dexivativa" znay 
re&r to the ability to induce die expression of VBGF as shoximinBxaaiple S. 

According to a prefenred embodiment of die invention, the sSEP.-or functional 
derivative thereof of die invention is devoid of a transmembrane domain of SSP^ 
or of ibmotioftial active vadiant diereof Preferably, this means Ibat a C-cerminal 
jEcagment containing the tcansmemfarane domain of the SEP of of ihe fimctional 
active derivativo tttereof has hem cleaved odBf. More piefBocably, also a N-temdnal 
fragment has been cleaved ofil Preferably, sSEP fr^^sments are prodooed fay cleov^ 
ing at potential protease cleaving sites, roace pcjEbrably at die jEbHowing potentiel 
15 cleaving sites: 

SPRAIPRN (amino acids: 165' to 172 of SEP as given in SEQ ID NO: 4) • j j 

ARSTPRASIU^ (amino a3cid8'242 to 250 of SEP as pvetn in SEQ Q> MO: 4> 
HRFSP (amino acids 509 to 513 of SEP as given in SEQ ID PTC): 4) 



I • 

I ' 
I . 

i : 
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fl» gequances as Shown i»Fi8«a» 5 (SBQ m 

t 

t I * • 

1 1 A6 demonstaitea first in thc^ccmtert of the present mvenlion, the i^ttto d^ioted 

ia SEQ ID NO: 2. 4 or <i afld soluble vaiiaxtfs thereof exhibil an in«>ortettl roto m 
10 anglogBnesi8.TI>iBeBaMoathsu8eoftheMpio^ " 



Hi II 



IS a) thesSEPorderivadvBtliswfoftftfinv'^^ 

b) SEP as defimad to SEQ ]6> NO: 2, 4 or 6» 

c) aftmcitanSl acttvc dcdvatfaw of «» SEP of sectioirli). and/or 1 . ' 
dj axnicl^ aoid encoding aidprotains of secttana a).b> ox O aboye. 

I 

• . ^: 

20 optiianaayiacombi]^ 

The molecifles as d^ptoied'ioCseciianB a) to d) may bo provided ai dafined above. 

Examples of nucltsw acids, as defined in d) are a» nwleac acids ^ho«n in SEQ ID 
25 NO: 1, 3, and 5. Other examples are nacleic acids eocoding fliB dsKtvatives and 
fiagmcAts as described above. 

In a preferred embodimdbt <if the tovetfion. ilw i&annacciitioai cojaq^eitioii fer- 
«xer compriaea VEC3F, aafl/ar a JEtanctioioiBl derivative fibecaoft peifepaMy ta oaaOsSr 
30 nation Widbi VEGF-A, V^OT-B, VEGF-C, VE6F-D, PLOT, fPOT^A. PD«^- B, 
PIK3F-C, W>CiaP-D andPGF. . i . 
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As alteady mentioned above^ ' VBOF U a ^ell known angiogenic &otor. Conse-* 
quenliy; a combination of SEP and VEGP leads to enforced or synejgistic afifeoita 

s 

• i 

Tlxe inveniion also relays to the sSEP or derivative thereof of the lirvention or' a 
SEP as defined in SBQ ID NO: 2, 4 or 6 or fbnetional dctive denvs^ thexeof or 
of nucleic adds encoding ^csbxttolcculco tooc 

* "... 
}0 The phazmaceutical oonfiodtiQn of "flie inveotion may be c^Iied as follows: 



In accordance wifh fhe inveiftioti, fhere are numerous tedmiquls^ vMcYi can Ve 
used to adnodniscear an eflteciivd vascuologenesis promotiiig or anigiogieaeais stbcnur 
Ifldng amount of SEP» sSIBP or a fimcdonal active derlvaiive tbfsedf 10 a padent 
saSftjcing ftom ischemia or sc«Eae ottier cooditilcm wMch may be MUeviaied by vas- 
culogea^is or angiogm^. SEP adminiscradon may be efifecied elthec as lecom- 
binaid pzDtdn or fay gene trnzisfir eifhor as ndssd DNA or m s vectfs^ [Bjomowdti' 
RJ^ichs S, Leon MB, Epstdn-SB, Dcttvcty atrat^ca to adbdcTQ thcarepcafio mtyo- 
cardial angiogeneeis, Circulalion, 2000 101 (4) 454-8; Simons Bonow RO, 
Chronos NA, Cohen DJ, Giordano FJ, Hammond HK,' et al.. Clinical trials in 
coronary angiogenesis: i^su^y problems^ coxisensus: An expert: paxiel smnmai^^ 
Ciicolatioii, 2000 102 (11) E73-86; and Isner JM, Asahara T. Aiigiogenesas ml 
vasculogenesis bs therapeuijic* strategies for postnatal neovasculaiizadon* J CHaoi 
Invest, 1999 103 (9) 1231-36]. 



19 



20 



25 



30 



If desired^ regulatable vectaFd:in)ay be used as described in Ozawii etjal^ Annii Rdv' 
Fhannacol. A Tasdtol, 2000' 40^ 295-317. For cxaoxplc, SBP or sSEP can be aidL- 
ministered by direct myocardial! a^ection of ni^ed pjBaauA VWi ^codixig . 
fiSEF or a functional active *d£2dvattve thereof during surgety in 'psflents v/HH 
chronic myocardial ischemia foUowhiig procedures ouitined in Val^ F. et al.„ 
Left vemricular electromechaDical mapping to assess efficacy <>f piiYBGF (165)* 
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g^B trans&r for 'Oierapeixtic atigiogenesis in cbrofiic myocaidial ischeoiia^ Cixeu- 
tadoxw 2000 102 965-74. Sfip, sSEP or a fimcdonal active deriv/a^ve fheofeof cto 
also be adindbodstered t>y diFeei iiiyocardial injection of SEE^, sSEP ok a fUncUoi^ . . 
active derivative thereof protein via a niimtiioracotoiny. Pre&rably, it is given as a 
bolus doseof jGroxn 1 pg/kgto 15'm^& preferably between 5 pg/k;g|aaid5'X^ 
and xnofit preferably betwe^ 0.2 and 2 xng/kg. Continuoua infiision may also be 
used, fox example, by meto8'C>f an osmotic minjpnmp as described mHeiyman at * -h\\ 
al., Nat Med, 1999 S 1135-152. If so, the medicament may be infused at a dote 
betweenS and 20 ug/kgtoiinute^prtferably between 7 and 15 pg^kg/xninute. 



canHcyvaseulBr sysUm, Aaum. R«v Phgraiol, 2001 63 427-50. Aa ddcjittoiua posSii- 



U i: 



h 



* I' 



1 Altemaiiv^ SEP» sSBP or a flmcdonal active dedvaiivjd thereof ban tie adndnl^ 
tered by cadieteibased njyocaxdial SEP. &SBP or a jRinctional 'mitve derivative 
tibucxeof gcnoiransffsr. Inlhisfbcbniqu .. 
porating a 27£uage needle is advanced pcrcotancoua^^ 

15 cardium. A total dose of 2d0 u^g is adminiateced as 6 ixgections into fhe . ; '< 
^ iachfigoiio myocajrdinm (total, 6. 0 znL). Bqgeotiana are guided by KOGA left v^- \\- 

2 tdcular electromechanical msqpping. Sea Vale, P. R., et aL» Randomized, single 
blind, placebo-controlled pilot study of catbeter-based myocaidial 'gene transfer 
for th^pefatic angiogea^is naing left ventricular electtomechanical mapping m 

20 patimrs \iviih chronic myocardial iscdietnis^ Circulation* 2001 103:(17) 2138-43. 

i 

I AnoOxer possibility for SBP, aSEP or a fimctionBl active derivative thereof ad- 

ministration is injection of SEP plasmid in the muscle of an iscdibmic limb iki* 
accordance with procedures described in Simovic, D.p et aL/ loojncovement in* 
25 chronic ischemic neuropathy afker intramuscuto ;phVfiGPl65 -geidie tracer .in 
patients wMtx critical limb ischemia, Amh Neurol, 2001 58 (5) 761^8. 
; . ■ . i ' ' 

: I Still nTi«fti<>r tecfanii]ue fiir ed&ctive administraiiozL is by intcar^Kterial gesua IxajDus-, 

ftr of the gene using adenovirus and replicaliDn defectjye re^vjbruses* as : 
30 scribed far VEGF in Banm|;artner I and laast IM, Somatic geao^ ttier^ in €he 
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bility for ailministenbaig SEP» sSEP or a fbnctioiial active derivatly e* tbereof is by 
iatraccnon^tty and mtravenouk administration of recomblnazii SEP, sSEP or a 
functional active derivative tik^of JEbllowiog procedures desciibed Sql Postal M. J.; 
ei al*. Therapeutic angioglsne^ i|i caidiology using protdba fonxilalaiibzis^ Cardio-. * : ! 1 



; r 



vase Res, 2001 49 522-31- . ' ; • ; ' 1" 

• * » I 

I 



ii 



A still Jfurtbcff possibility is to ex vivo eaqpanded CTidothefial iMcbgenitor oella ' * j , 

(EPCs) ^n^beered to expreBsSBP, bSEP or a fifocticmal active draLyati^ tibexebf j |; 

for xayocazdifll neovasculazieatiGin as deaoxibed ifLKswainotOy ^ al., Therapeii- • . 1 1^ 
10 tic potential of ex vivo easpkoded eaodotheliid pxogenitaf cells fiir myocariaSal 

iadienda. C&rculatios^ i' Ah 

YetsmotiierteclnuquewUc3i]dtmybei^ \:l 

active derivative thereof is peceiitaneous ademovirus^inedialBd gene delivery to tile * ' • ! i| i 

arteiial wall in injuied aehdoinaious stented arteries. See, Sat exado^le, Maillard, :|| 
L., ^ aL, BfiEbet of percutaaeJOTis adenovixao-mediated <3ax' geoae d^very to the 

arterial wall in dovble-mjwiBd 'atheiomatous ^tented rabbit iliae arteries. Gene |4 

Ther, 2000 7(16) 1353-61 ;iadI^amia,Siii^ t 

fex lot asogio^piesis in coionaiy artery disease^Anon RevMed, 200152 4SS-S02. , 



.1* 
it 

J*. 



In one advatrtageous aspect of the invention, a tiieiapeuticalJy effective dose of j i[l 

SHP,sSH? or a functional active derivative ibracoiP is 2w^^ . A \i 

tion of the active substance into ischemic tissue^ e. g. heart or pexi|>heral nnaade ^ j ; 

tissue. The cjEfcctivc dose vary depending on *s weight and condilioil of lihe ■ 1 1 - 

25 ischemic subject and tixe natore of the iseh«ciie' condition to be .treated. It ia cOn- ; . 

fiidered to bo within ihe akfll of the art to aeteimine the apfiropriatB dosage fift^ a * j ^ 

ffvm sidgcct and oonditioo. Rnfhegmotora, fbn pluamBoeutifial i^cniqiositiaii can be : : 1 :|/ 

adzmmsteradinfuifhercoitv^ ' * K 

branes, fiJT example the nose or the oral cavi^» to the fbrm [hy 

30 plamed imder the ddn, by m^m of ixgcctions, infttsiona or gels whieh contain ^the I i 

mcdicamoxts according to the invention. It ia ftix*er possible to J^tdminister tixe • • . j j 
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I 

tfiedicameaoEt topicdUy axxd locally, if ^piqpriate^ in tte foxm of. liposome cotku 
pl«es. Ftethermoce, the treatment cati be earned cut by xneaos Qf a tnuasdemted. 
ther^eutic system (TTS)^ which makes posfflblp a temporally ccintrolled xelea^ 
Of the medicaments- TTS are tadicwn fbr example^ from EP 0 944 398 Al, EP 0 
5 9l6 336AlpEF0 889 723 AlQrEPd8S2493 At. /' ' 



la accordance with another aspfcct qf the invcaltion, SEP, sSEP of a fimctioonSal ' i i 

active derivative th^of is ridmiAifftegcBd by contibouovd delivery,; ©i g., uaing iki *\' 

osmotio minipvmp, iintil the patient ia able to aelfinaintaan a fuactiipnal vaaculer • * ] 
10 network. ' J.;, 

■•• : • .. • 

In another advantageous aspect within ttie scope of the invention. .SEP^ sSBBP or* a' , . i 

« ! 1.1 ?I 

llinctianai aciive derivative ttieceof is efiTectively adminiateced to -an isdiemto sub* j [ ^ 

, . » ^ • ' : • fit* 

JecT by concactine Isdiemlc dasue ^di a viisd vector, e. 2. an ad 

. ' - ' \'}{ 

15 coootaixiins a polynoolootido seqaence encoding titue piutviu opcsaiivoly linked to a 

{jtombt^ aeqiuaice. 

' ' * * • '*.• 

SEP, aSBP or a fiinciibnal aotiya d^valive the^ also tfe efi&otively admitie 
istejred by implantation of a ihicropdlet inqitegnated wilh active' sufistance m the ' 



ill 

w 

20 direct vicinity of isdiemic t»s6nB< - vr 

For die production of the pliamiaceutical compositions of the invention^ the molie- ' ; \') 

cules of die present invention are usually formulated with suitable additives or \) ] 

auxiUaiy aubsteoici^y such as physiological buffer solution, c«g. sodium chiorxdo' - '\\\ 

25 solution^ demineralized water, stabilizers, such as protease or nyclcaso inbibitors» } ' 

prefcxably ap^rotmin, e-amin6capn>ic acid or pepstadn A or sequedtering ageiiSa' * • ! * 1 3 s 



such as BDTA, gd fbimulatibns, such as wiiite vaseline^ low-visd&aity |>axafifinr 

and/or yellow w0Xy etc. depending on Ifae kinft of adminfatratjon/ • . j * . • |: 

• I • • . . • 1 1 



I ■ • ..• ■ = 

30 Siiittble fknfbueir additives ar^ Ibr esKsmple. detergenis, sotstK as, fttx ensanuile^ "tHr 

•iV. 

ton X-lOO or sodium deaxydiolat^ tiut also polyol^, sodh as^ ftv exjam^le, -potSh' ' ] ■' 

• ! • /. * . II' 
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ethyleae glycol or glycerol sugars; such as> fyx example^ sucrose or glutsose, zwit- 
terionic ccnxpounds, such asj %nc ecTcaxqsle. amino acids suclx as glydiiifi or in par- 
ticular taurine or botainc ami/or a protem^ 9uch as^ for example^ bovine or bunxan 
ddxum albumin. Detexgenta, polybls and/or zwittcnomc compounds axQ profcErsd. 



■■■.'.\h 



11 



.0 



It. 

if' 
'•Uv. 



Hie physiological buffer solution preferably bas a pH of approGPC 6»0-8.0, e»po- 
ci^Uy a pH of approx. 6.8-7.8; in particular a pH of approx. 7.4^ W/ox aa oanio- - ; ! j ^ 
laxity of qspiox. 20a^(M] milliosanoVUter, preferably 'g^ apporbx. 
290-310 milliosmol/liter* Hie pH of ibe medicament Is In gp:iecat*adjttsted using a 

to suitable organic or inorganic buffer^ sucb as; &t eKample^ preferably usbig a 
pbospbate bufS^. tris buffer (1risOiydxoxymetbyl)annnomefhaneX HKP^ buf^ 
([4-(2-bydrc»cyetb:^ipera2dno]6than6Sulphonic add) or MOPS bnflbr 
(3-moxpbolino-l-pt0pancsulplu^ acid). The cboice of die zcappcfiVe btiflBar ib 
general depends on flie desireil bufifer molaotity. Fhosphale bufiRsr i^ suitably fior \ ^ 

15 edcample^fi^rii^eotionandjxifuaitaaol^ 

Injection solndoxis are in Q^a^tal used if only relatively snxiall asaaouixks of a solu- . : ; il^* 
lion or su^enston, for example aboux l lo aibout '20 ml, .are to be admimsterrBd to '\\ \ 'a > 

I S i ; -J; 

die body. Infusion solutions axe in general used if a larger amounx of 4 solution or ^ r\ 

^0 su^eosion, fixr example one Or znorc litres, arc to be admimstered. Since, in con- \ ! 'i | 

trast to fhc infusion solution, ($oly a few nrilfilitres axe administered in tiic case of ! 



injectioix aolutions^ «maU di£E&reuces fix)m &e pH and Scorn the bimiotic preasiirb 
of the blood or tihie tissue fluid in the injection do not make fhiamaeWes notioeable 
or only make tibiemselves noticeable to an insigmficant extent mth respect to pd^ 

25 swatioa. Dilution of the jfoiinulatiQn according to the invention before use is . < |; 

therefinre in general not necessary. In die case of the administration of xeladively \ f *|.^ 

large amounts, however^ the fiainralalion according to the invention should hb' ' * * ['^j 

dilated briefly befbre admim^traiion to suiSi an ^oem'tbax an ac lease wpniSh ' \v 

mately isotonic solution is obtained. An exanqile of an isotoni * |<|/ 

30 strength sodium oihloxide solution. In the case of i2i£^ * ' 

i ' ■ ••••i-r 
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lied out, for eKzmple, using sterile -water iwbile the adndnisttatiTO cm be caiiied 
out, fiar exaaiplo^ via a so-called bj^s. ' ' \\\ 

Within the preseat inveutiDii,' subjects which may be treated or diagnosed inoludb 
animals, piefexably xnanimal&; and humans> dead or alive. These pjataents suffer 
£c0m the diseases as mehtKoned above. 



if 



Furthesmore, the invexxtioxx xelates to flie use of the sSEP or derivative theteof 6f . i 
tiie inv^tion or of the SEP as defined in SEQ ID MO: 2,:4 or 6 ot a ftancdonal* * 
10 active derivative thereof or of & nucleic add raicadins lUese TA.olecules *fiax 1^ 
ptqparadon fbr the treatmeDt of isGhexnic* demal or placental disease^ of smoker's 
leg» of diabetic ulcers ot S>r the stimulatioix of wound hoafing, [especially of 
woondhealixsof ficactoies. • . f;|j 

Hicso difleams ere all cdiaroBteriaed My a dieUxbed aaaiQgegaesiB ibeseSc&i ' . i : (4; 
SEP, eitibter as a et^le fiwtor. or as defined in SEQ ID MO: 2; 4 oir 6 as weU aa- ' ! | :: ' 
fiuctional active derivatives Ihereof lead to a significant impcoyetnent in fhe^e . ' ' ] 

• iV 

.\\\ 

20 Willi respect to the wound lielaling of fractmes, SEF ixmnobilised to a matrix can : 1 1;. 
be administered directly inttf tiie site of fracture to piuiiAuie the angiogcnesis tod • s « ? 'F.! 



wound heaUng. As mattices cari bo iiscd ceramic laatrifces or bohemea] on wHcli .J ^ 

the pioiein is immobilised, glow release fonmdettions to have it^e '&ctor locally • . | - 
enriched can be used as welL * ' . ; • * • 1"^ * 



* • • ♦ • ■ ! I if 1 

With respect to the treatmekit of placental diseases^ neovascularizatito is an esseh- * .\y 



tial requirement fbr supporting the growing fetus and embryo dttriiig pregoai&y. 
For tixat process, vascular development is necessary in the placenta, (fetal as w^ 

as n^ateraal tissue) as well as in tbe uterus. BsproBsionan^ :.: Jj** 

30 in Figure 3, show the presence of significttnt tevels of VEGF in ut^rufi, reflectiag- ; » j 1 i ; j 

the above described tequirenientfcrstimula^ . ' * J " 

; I • . . :\'A): 
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On Hko otixor hand, conipared with placenta^ the expression levels "Of VECBP iora 
relatively low in placenta. Ttius> the limited expression of VEGB Ixxplacenta may 
- by itself - not be sufficient" to ctimuktc sufficient va5cn]laiizatiqxi.;The bi^ eir 
pression of SEP in female placenta, as shown in-figure 3, ptovides an- escplan^tion' 

5 fi>r fhe lower levels of YEGF ekpresaion in placenta compaoccd to litcrus, SEP^ is 
highly expressed in normal placeiala but is foiwd at reduced levels in faumdn . 
uterus. Thus, vascularization in uteraa qfvpeatfi to be predominaniiy etnnulated by 
VBGF, while in placenta, SEP may play a more pranounced funGli0n. Hereby^ 
boot factory each ^ffa defined >pecifi<diy. camplera^ dudr' fimction lo 

10 stttnidate vascularization, la c^cqucnce^ both Actors are necosary-lhr suffidestc* 
va8culaxi2aftion dming pregnancy. • • 

Because of that, defiicienoies ip SISP may cause infertility^ problems in pregnancy. * 
Consequently, supplementati<m of SBP may aid to ameliorate or prevent said dis- . 
IS ardeiB. FuTlhenkiore» inhibition of SEP may be used to prevent pn^ogeaeais in 
early jsregnancies^ with the objective to tenuinate ]MregnandLes in buinaaa (or axn- 
mals)-dne to rbedical indioations* 

Jn a prcfdTcd embodiment of the invention, sSEP, SEP, or ftmciional active de- 
20 riVatives tibereof are used in combination ^th VEGF arul/or functio±al active do- 
rivativea thereod^ pfiscferably in combination with VECff-A^ VBGF-Ib, VEGF-C, . 
VEQF-D, PLGFp PDGF-A» PD&^ B, EDGP-C, PDGF-D and FGF. ' 

The invention finther includes a meflhod fiir Ifae treatmeok of a patimt in need '6f ' 
25 such treatment, wherein an efifective amount of &EP» sSEP or a fbpetional active 
denvaiive thereof is administefed to the patlmt 



1 1'. 

J-!,. 



Hi 

H 



■U: 

.ill; 

4 



With re spe ct to flic prcpat^cdi of this jdiarmwoulical concpasitioA, ita administm- 
tion and other embo^ments same apply .as dejBbaied abow 



I • 
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a) fhe bSEP or derivative liieredf of the inventioii 

b) SBf aBdefinedinSEQIDNO:2,4cr6, 

c) a finxctional active dsAva&ve of fihe SEP of section c). 



e) means fi»r detecting die j^iotelns of secttooos a) to c) or the' luicleic aiddfi at 



ThepiioteinB or nucleic acids may beprqpaxed as defined tAove. 



.f: 



As it is shown in the exaxnplte; SEP is especially iqnegnlated in Severn tmtltir 
diseases. Consequently^ SEP/sSEP and fimetionaa active deriv^dyes thereof can 
he used as diagnostic agents. 

5 Iho invention dxeaos$>zetfelail»a to a diagnos^ . ''ijli 

• • • . • , . J J» 

■ ' .. Mlfc 



10 d) aiiuclBicaindemMkBi>g<3teSEPsofseciiox^a)to cX an^^ . '^ tI 



sectiond). / • . : . ; 

This diagno&tic agent may hi? ajg^ p ro pri atoly combmed iwiQx additicnal oafriera of . . : I ^/i 
15 diluoits or other additives vidudx are aoitable in this oonfceKt. Withxeqpeot to fteaise 
agents, fhe aame apply as defined above for flie phamoaoentioal Gonq»odtian of fhis 
invention. • - j 



Furttiennore, the inventioh relates to the sSEP or derivatives thereof of the inven- : , | ^ 
20 tion. SEP as defined in SE(^ ID NO: 2, 4 or a functional active dcrivotivo 
titi^eoi^ a nucleic acid cncodxdg these SEPs or fimctional active dicgriyativea and/or 
of means fyr detecting these SEPs or nucleic adida for u^e in diagnosis* 



••'■ih 

"Mi 



tit 



l^tbSn the tneardng of the pies<ent invendoQ^ means of detectiidg fike proteins of 
the invention or SEP or fimdional active denvatiyes fli^eof inplitde cCntibodies 
which can e.g. applied in Westen Blotdiag;^ Xofiucnuno&istbcliem^^ BUiSA txr 
Amctlonal assays for tibo proteins (Cuxroifc Protocols^ John WHey^ & Sons, Ikie. 
30 (2003)). . ' ' • *! » 1'^^ 

3 • V -:.m 
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Means for detectiiig the nucleic acids as defined above inctade ottierinocleic adds ] 
hdmg capable of hi^xidizing' ^th the nucleic adds eg. in Soudicm Blots or 
Nortticm Blob as woU as diixing In Situ Hybridizalion (Cuxr^t Fybtccols, John 
Wiley & Sons, Inc. (2003)). 



: : 
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Fuxih^anoxei ihe invention relates to the uee of the 6$EP or denvatiyes of the in- 

vention or of SEP as defined in SEQ ID NO: 2, 4 or 6 or functional Active d^va- - ^ 

tives tiheiceof, of a nnddc add eocoding these SEPa or detivativbsIthereDf or . . \ii 

means £br detecting the SEPsbr nucleic adds above for the diagnosis of tumor or If 

10 TQxnorprosrBssiDn. 'I'l'^ 



. 1 



SEP is an important xnaxiscgr of tumor colls (as shown in Fi^ 3): ^giogeneais is 
generally a phenomenon whicH ooours in latex tumor sfagea. ' THerefi»:e, SEP 
rapresents a marker for later' tumor stages, i.e. fiir tuniors'ivbieihliave already : 
15 achieved a malignant state. 



For example, sSEP or ftiiicdoiial active derivatives tixoceof may be deiecied in 
senun via antibodies. Fnntiennore. SEP, sSBP or fiixKbtionaA actiye derivatLvbs 
diereof may be detected in ibe tumor tissue via immunofaistDcheDDdisticy. Nocleio 
20 adds encoding; these molcoulcs, o.g. nuBKA^ may be detected using quanfitslxve 
PC3Et • ' 

\ • • 

I * • • 

Depending of the tumor ||irogression and of the occurrence of a todiary sSBP ex- 
pression in the serum nxay diange. Consequeutlyy by measuring serom lev^» it 
25 can be detomiined iiidietiier apatiebt is suscqitSble fisr an SEP or sSEP mediated 
tumor fhBCBpy. The bi^er tihe SEP or sSEP expression, the bener ai Itaetapeutipal 
success can be predicted. 

la 

30 clinical symptoms or is evenifhb reason for these symptoms. Hie present invcasr. ' v K 



I 



I 4 

\ 

{-1 



• nij 



several diseases as mentidned below, an aberrant angiogenesia mnfxibnies liie ' ^ ' j j 
nical symptoms or is evenifhb reason for these symptoms. Hie present invcasr. * * * ' \'\ 
tion relates to SEP, wbich is an iniQportanc inducer of angiogenesiSk in tumqt^. 1 1'^ 
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In coQtFast to VEGF. ttie esqptessdoa ctf SEP is jnedomitiaxilly restricted to tmndr 
cells. Especially the expi^sicm of SEP in uterus appear to ^fil i defined bio- ' ] {{ 
logical functioDy as described further in figure 3. The Ta£h» specific ejcpresaion of 
SEP in cancerous tissues wxakcs SEP a valuable target for cancer thir^py* Conse- 
quently, the inhibition of SEPrieaulta in inhibitiion of an^ogmesis ^bdch mil re-. - j I; 
suit in the treatment of these* diseases. Because of the greater tunior-vs-norxn^ 
spedUKcity of SEP, said inhibitbiy substances-have an increasgd tumor specificity. 



i 



•1 

In another aspect of 'die inventiLoii* the inveadon therefore also relate^ to an inhibi- ' ' jX 
10 tor of ttie aSEP or deiivaiives fhmof of die invendon or of &e SSPjas defined in • | !| ! 
SBQ ID KCh 2, 4 or 6 or of JEuiaictioxial active dm^ 



According to the present inveotion the temi '^inhibhoi'' t^eta to a biochemical bar- . | ] i 

chemical compound which |nbfmbly inhifaitB or redacea the angiogenic activity' * * H.* 
15 of sSfiPy SEP or flie derivatives 1liexeo£ This can e,g. occur via sqspiession of "die 
expression of tine coxrespondihg gene. The eoqnession of ttUs gene can be meas- 
ured by RT-FCR car Western blot analysis. 



id 

j ". 



Examples of sucb SEP ixihlbitoz? are binding proteins or binding peptides directed ' 
! 20 againstSEP, in particular against the active site of SEP, end nucldiGCund^ * n\ 

against the SBP gene ' ' ^ 

I . . ' . : ' :\ lie 

In a prefeoared embodiment file inhibitor of the invention is Elected fiom the 
[ grovqi Gonsistins of antibodies^ aatiaexise oligonucleotides^ slBNA* 16w molecular . if ^ 

25 weight molecules (LMWs) and SEP receptor antagonists. ^ * 1 f': 

IMVTb are molecules which jah not proteina. peptides antibodies-or njocleib ai^ote, 
and "which csidiibit a molecsular -vM^ of Jess than 5000 Da, pxcfbrably less ih&Kb. 
2000 Da, more preferably less ijian 2000 Da, most prdfearably less 'than 500 D& ' | ! j \i 
30 Such IMWs may be identified in HigJipThxmia^-Put procedures ktaxtixiig firom H ; 

libraries. Such methods are Imown in the art t * 



.Hi 
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The term ^^bmdixig protein" ot ^^binding pcirtido" xcScx^ to a cla53 of proteins or 
pcpHdea which hind and inhibit sSEP, SEP. or derivatives thereof inchiding, with-, 
out lhmtation> polyclonal or iiionoolonal antibodies, antibody firagnxents and pto-. [ | -I-: 
5 tein scaffolds directed against th^se proteins. 



. » • -1 



The procedure for preparing dn antibody or aixtibody IBtagnxeitt is ^Sbcted ia ac- 
cordaoQice witti methods which- are well kaown lo the aldlied pearsbn, e.g. by immu- 
niziiig a mammal, for ra;ampie la rabbit, with sSSP» SEP or dorrvdiiva tfaereo^- 

10 wfaoccs appH ipii fci tc in the pttshxeic of, for example^ Frcund's adjuvabt and/or ahi- 

minitun hydroxide gdb (see, £br fixample^ Diamcfind^ B A. et aL <19S1) The ' ! 

England Joiunal of Medicine: 1344-1349). The polyelotj^ antibpdieB vAidh mte / ||: 
fivrmedmAeaiiimalasaxesoltof animra^ . Jj ; 

isolated fiom the blood using* well known mettxods and^ fisr exan^Ijs^ purified ' : i |U 

15 means of cohmm chromatto-^raphy. Monoclonal antibodies can. fot exaxxxple, be /: \ }[ 
prepared hi accordance i^tfith the Imown meiliod of Wizner & Milat^ (Winter, O- • • | ^ i 
& Milsiein. C. (1991) NallurB,3-&, 293-299). : ^ |: 



According to the present invehtion the tenn antibody or antibody 'fragment is alfea 
20 understood as nxeaning antibbdies or antigen-binding parts thereof which haVe 
been prepared xeconcxbinaotiiy and, where a^ipiopriate, modified, sncljL as chimaezic 
antibodies, hmnanized antibodies, multifunctional antibodies, bispeoific or oU- 
gospecific antibodies, sin^e-slranded antiObodi^ and F(ift>) or F(ah)2 ftagmeitta . • . T^: 
(see, for exzmpl^ EP-Pl-O a'cis 684. US 4,816,567, US 4,816,397, WO 88/0164&i : ; 



1 'I 



25 WO 93A)6213 GT WO 98/248^). '. '. \ h 

AsandtGniaixvetofheclasdcaluitibodiesit j9>al^ . 



■pmiaa scafiblds against sSEP, .SEP or dedvativea 'fliereo:!^ e.s* w tf io a K ga vrb&Sh. * • 1 : lill 
aie based on Upocalin (Beste'eraL (1999) Prac Nafi. Acad. ScL ukA, 96. 1 S98- ! • j ! I ] 



30 1903). The ziatiiialllgand-biiidiiig sites of the lipoca^ j .;*: 

Vindiag protdn or the hilin-bindiiig protdn, ceoa altered,* for excuaaplo by xne{is3 :'.']'■• 

! . •: li: 

: .. . . . r4 : 

. • . • h • '•• 1'. 

• . ■ • ' ' si'.iT 
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of a '^com'blxiaKiiial protein d^gn" approach, in such a -way that they hind to so- 
Udhd haptens, hore to sSEP, SBP or deadvalives fheteof (Skcara, 2(H)0> Biodmn. 
Biaphys. Acta, 1482, 337-50)/ o'ther knowi^pratem scaffolds arc knprwn as bckig 
alte^mfidvea to antibodiea for saoiecular reoogniiion (Skma (2000) J^iMol. Becc%- 



ihey are not degmded by natuftaUy occimioig riboDiieleasea -and, tfa^rbfivre^ poasede 
greater atability. 



5 nit, 13, 167-187). 

If it is intended to inhibit itfad^lojdctionss of membrane bound SEP*, a^o sSEP may ' ' ! H'^ 

be an inhibitor of the inv6Ei[tic>n» since sSEP may compete with* SEP for th& * ; 

J • la* 

bindungof Sl^toiisreceptoror'ligand. , ' • ; " . '[-I^ 

10 

The texm 'Smclcic acids asaijbtst £he SEP gene or SEP itaelP refejra to double- 
stranded ox aingie atranded D]!QA or KHA^ ^id^ ' 
aion of the SEP gene or &0 abtivity o£ sSEP, SEP or dfiodvdtiives'fhcgreof and in- 
etudes, without linutati0D, ^crtjsense nucleic acids, Bptsaamcs^ aiBKAs (small sntei?- 
15 £agcingRNAs)andxibozyi<i^.. 



The nucleic adds, e.g. the antisense nucleic acids or sxBNAs^ can b.e synthesized' . : i 



cheoDodcaUy, eg. in accordaiicC' with the phosphotriester mcOiod (sccv for oxconpl^, * . ] ![ [ 
Xadlriann, & Pcyman, A (1990) Chemical Reviews, 90, 543-584). Aptamefas ^ | iff 
20 aoce nucleic acids which bind- high afGbcuty to a polypeptide, heice sSEP, SEP 
or derivatives thereof, ^taxxjlors can be isolated by selection 'methods such as 



SEI^ (Bee e.g. Jayaseito (1$99) Clin- Chem.. 45, 1622-50; Kliig .and Famulok '•.]*■ 
(1994) M. Mol. Biol. Rep., 20. 97-107; US 5,582^81) fimm a large ^ool of diffet- 
eut single-stranded KNA moleCifles. Apiamos can also tie 8yudie^2»d and se- 
2S lected m Hade minor-image fonbo; fbr example as the L-iiboaocleoiide ^clss. et 
al. (1996) Nat. Biotecbnol., 1^ 1116-9; KlvissDD«(ni et aL (1996) Nai BiotMOmol, 



•11 



l4, 11 12-5). Fonns which haVc been isolated in this way en^oy Uxe ^vanUige itoi* i • 5 jS^ 



I 
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Ibe use of sititable antiseaase nucleic acids is further descr3)ed e.g. in Zheng ahd 
Kemcny (1995) Clin. Exp. Ixmniiiiol., 100, 380-2; Nell^ and lichteiastem (1993) 
IVrods Biodtem, Sci.» 18, 419-23,. Stein (199iz) Leukemia, 6, 697-^4 nr Yacys- 



descxibed in Elbdshir, S. M. et at: (2001) Gegaes Dev., IS, 1^8 or Blbashir, S. M. et 
30 al, (2001) Nature, 411, 494. Preferably, siRNAs exhibit a length of less than 30 



I^Mc acids may he degraded tiy endoxmcleases or exotnncleases, in particular Vy ; * | iP: 
DNaee9 and RNasea which can be found in the i?cll- It is, thei^ore. •advantageous 
to modify the nucleic acids in: oider to stabflfec them against degradkiion, Iherrfiy 
ensuring that a high concentratidu of Ihc nncl^c acid is maihtained in ^ cell ovxa: 
a long period of titne (Beigehnan et aL (1995) Nucleic Acids Reai 23:3989-94;. 
WO 95A1910; WO 98/37240; WO 97/29116). TypicaUy, euoh a stajbilization oani 
be ohtauied by introducing one or more intemucleotide phosphoxualgtoups or by 
tacroducing one or more non-plingpTinTwft fnfiRrnf«if*ii;^t «Hpg 



J* 



V 



10 Suitable modifi^ interauttebfldes are conqpUediin XAitanamL and yeiymaa (1990), 
supra (see also Bdgchhaa 'et aL (1995) Nucleic Adds Res.; 23:3989-94: 
WO 95/11910; WO98/37240l; WO 97/29116). Mcdifiksd intcmucieotide phos-' 
pbate radicals and/or non-pho^^zus Imdges in a nucldc acid "ovidcih can be em- 
pkayed in one of the uses acccirding to the invration: conlaijeji, fyr vxmaple, meOiyr 

IS phosphonate, phosphorofhioate, phosphoramidate, pKosphoroAttnoate and/cfr' \\i 
phosphate ^ters. whereas nott-phoqjhdius iatemncleolMe anM^ | |1 

example, siloxane bridges, caftonate bridges, carboxyztietbyl estersi' acetamiddtb ' j |j 

lodges and/or thiocther bridges. It is also tiic intcntioii that lUis'modificadcln j|| 
should improve the durability bf a phamiaccutical composition ^wbixii can be cm- /\ff 

20 ployed in one of the uses according to the invention. * * 



I 

1.1; 



25 hyn, B. R. et si. (1998) Qdstroenteralogy. 114, 1142). /: M 

. • :. ^ iff 

Thepn>ductionanduseofs2Ri4Asastoolsfi9rIQ4AimBr&i^ ' ;* ; ;!i 

down regulate or to switch off gene e at piea&i bn^ here SE^ gene caqgcssiiogiy is eg. ^\ 



•Hi! 
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10 



xmolcotidcs, whei«a the idrafily str^ • U j 

«rably at least 19 nucleotides. 



Ribozymes are also suitable tools to inhibit the tmnslation of nucleic acids, here 
^ the SEP gene, because they ace able to specifically • 



WW 



I i 

■M 



are e.g. deseribfed in Amaizgitioui et aL (1998) CelL MoL Life Sci., 54^ 1 175-2Q2; 
VaiSh et al. (1998) ]>nicl^c Adds Res., 26, 5237-42; Fersidis (1997) Nat. Bio- 
tectaiol., 15, 921-2 or Couture and Stxncliconfb (199Q Trends Geaeti 12» 510-5. 

TbuB> th9 nwl^c acids desonbed can be used to tnHbit or.iediico ifac cxpc&uAxm 
of die SEP g»es in Ifae c^lls bo& in vivo and in vitro £aid consegueiifly act as a 
SEP inhibitor in the sense of ttie present indention. A single-stranded DNA or 
KNA is preferred fiir the nse as an antisegose oligonucleotide or tibozynie,xe8p^ 
tlveJy: ' \— 

15 

• , . I:r| 

The Invention ftortibiei relates to a phannaceuiical conQiiositiQn, comprising thfc -.ll! 

inhibitor of the invention^ optioiially in combination with a pharmatenxically ao- j-r.- 

ceptable oanier* With respect'to the preparation and adnnniatxation^of this phac- \ \ ![i 
maceutical composition of tfa^ invention, the same apples aa defused above fox I ' \ \ ' 

20 otfaerphaxxnaceuiicalcon^iositiohsoftheinvention* 'till 

« r 
. . l^ii 

In a pwfcired enibodim)^ tbls l)lidnnaceatlcal ccttiQiositlon of the ibVoilion fljl>- * ^ * | '^i 
ttercononiSBsaVBGFinMbiior. !!'< 

25 Anoihtgc aspect of the invcntian tclates to the inhibitor of the inveEodon for nse in ' * ||: 

•;; •: i- ^ .^lif 

• * . ' • • i» • 

The ihvention further related to**the use of an inhibitor of the Ssv^tion fixr thb * • 

preparation of a phannacentical composition far the treahnent of i^xicer, zheomia- . ' * 1 ! |{ 

30 loid arthritis, psoriasis, artfae»»sclerosis, relixiopattay, osteoarthritis, endonfebiosls* : : I if, 

and chronic inflammation^ I :i: l;n 

'V . • 

: i' 
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sistiiig of bxaiB cancex; pazzcireas cancinoxxxa, stomaeh cancer, cokbi carcinoisiily 
i^Idn cancer, especial^ melaj^ibma, "bone cancer> kidney carcinoma,* liver cancer; 
lung carcinoma, ovaiy cancer.^mamma cajpcmoma, uterus carcinoma; prostate can- 
to cer aad testis caxcnunna. ' 



15 



vrnnx respe&t to tbe preparatidB of this ptaannacentical compbdtion,. its administtar 
tion aiid oa«or omtKidlmems tiie dame apply 



;!l 



For tiie context of fliese diseases^ SEP inhibition' aims at preventing Hkxo fojoaoation ' ' j ''i> 



of vascaler vesdela which anpport the diseased tissue. Thiai in tuxn^ will reduce the * . | :|' 
amount of diseased or malignant cells (e*g. cancer cells). * ' i 1 * 

According to a prefenred emBbdiment, the cancer is selected Scooi th^ group con- . y i 



t • 



The invention fiirflxer nacludes a. method for the treatmetxt of a pafti^t in need -of j '|v 

such treaimenty wherein an ef&olive amount of $n inhibitor of SEPyiaSEP or of a * * |*.(^' 
fimctional active derivative fh^c^f is administ^d to the patimt. ! : I'l j 



Til 



1 
J 

'J* 



Preferably, the inhibitor is usi^ in- combination with a VEG& and tohibitor. In flbds 
20 c&se, the definition of an inhibitor is as mentioiied above^ oxdy in &e context of 
VEGFandncJtSEP- 

The invention further relates to a method for the identificatidn of a SEP inhibit£&r, : | [ 

\«fherein a potential inhiWtOT^ : l|l 

25 sSEP or ofa fimctional d^vative thereof. - |l* 

• . .It., 

Ja this method of the ijvmitioh^ in gen^cal, SfiP, sSEF ogr tixe coc^spoxiidms gqoio ' * ||'* 

are provided e.g. in ah assay aysteni and ImragUdincil^ k 

with a test compound, in pa:^cular a biochemical or chemical te&t cmrqMmtid. * | ji 

30 Then, ttie influence of the test^cnmpound on SEP, sSEP Or the coccefipondiDg geaae . (-^] 

• i :p 

is measured or detected by measuring wtiether the SEP phfioot^ > 



I: 



ill 



20 



« 25 
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The experimental stqps tradfif&tton of 293 cells, transfer of supematant onto 
HUVEC cells and screenjug lTor proliferatiQn or inhibition of ptblifixation, rcp^ 
tiveiy, can be carded OIK oocdMooig to ^(^^ 



• « t « 
. . ■ > • 



addition of fbe potential iiddbilitir. Thereafter, sidtable inbibitois csuoi be analyze4 
and/or isolated. For the scFeeDizig of compound libxaries, the use of hi^i- . : : | 
tivougl4>iit ass^ are prefetxed which arc kaowA to tho dolled person or vrhic^h * 
ate cooDomendally available. 



Suitable assays may be baaed' on the gene -expression of SEP or sl^EP or on the * * I 
physiological activity of SEP dSEP^ Le. &e an^ogenic propeities. ' 



. • ' ! { . 

For example the fbllowing assay may be used for the identificaticm of an icihi- : ! Hi 
10 botorofthehEivention: i : 



•i 



• i|[ansfectiQn of SEP^mS^ (murine SEP; Xantoacl^ ; 
Oiuman SEP; iccmrcdby BZPD clone servicea) into HER293 tells 

• txansjferbfsiqienxatant3 6fiIQS1293 celbd^ 
15 fbrtfaoecreeainmamplbl) 

• addition/ incubation of BDDVEC cells . ; ' ||} 

compound Hbzaxy or oilWpotenlial inhibiints * * 1 ' t 

• ' J J < 

m mMoing for inUbitLon! ofproli&rating activity (levemon of phenoig^e) . . j '|; 

• definsthmofleadatructilkreB '* p 

• .analysis of qiecificity.inbiU ' . 



• 14' 

Ml 



|5 

■!•; 



The invention fbrfber relates :to* a method for the preparation of a phatmacenlic^al 
composition, whcrcm a SEP' inhibitor is identified as indicated aliove;, synthesis 

in adequate amounts and finally fowmwlatf^! into a pTiaanmaceotical* coippoaitimL . . * I 

. i ■■■■] 

30 FurOiennoxe, flie invention rdlaces to the identification of SBP intaractinsp^^ / ; . : 

! |j ag.recqpi0rs or pathway ccn^oncaitsywher^ j|. 



ill / .1 \A 



ia/06y2S03 17126 PATENTANWMLTE ISENBRUCK & PLL ^Qij^mH^M^J^ fl iaOfiiJS4TCP3 



25 



a) a .potcaaitial SE^ interactDr is broughl into contact vfdtii SEP or .a 
functioxifll derivative theireof and 

b) binding of the^ potential ixxteractor to SEP or the fiizictioxial deiiva-* 
S tive thereof id detennitied. • . t : 

An example for differeDt strafe^^es fixr providing an interactor oFSlkp is given hx 

10 The fbUowin^ Figures and Baian^les axe inlCTd to illustrate Sntfaierilie usveadon 
'without lixniting it 



■i4 



IT' 

It: 

J! 



4 

r- 



I t ; 
I • 



1*^ 



' » 



■i, 

■iil 

■ • « 
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The idative fluorescence umfs CBSPU) are given as mean vajiie firom three inde* 
' pendeni experiments. B^extinems were perfoimed following the.mapially 



1 

I 

Shon Description of tbeS^IStees: . ' | . . 

i ■ I'M 

ProHferation of HUVBC feUoWihg transfer of Evpematajbts from Irazisfeeted 293 " j h 

cells. 



10 adapted pnxtocoldesraib^abfiTO. !||'r 
Vector rcpreaenta tile negatiy^ control resulting &am transfection of the cloning:' 
vector pCMV-Sp(»t6 into 29i o^Us and naedfiixnitnent of Alaznar Blue to deter-^ ] 
mine liackgrouiid proliferative' effect of the supernatant derived fyxai 293 cella. 
VEGP and PD6F were deztv^ fiom fhe saxoB done colIectiGn to ensure ciaapsSSL- 

15 hility of expression systems. 



• i '\v 

I ' • • At-'} 

Figure!: '\:if 

. i . • • l;!- 



J: 



20 ProUferalioxL of NHt>F (norxnal human dermal fibroblasts) following transfer of 
BUpematantB from tranBfected'2Sl3 cells. 

The telative fluorescence-unit^ (RFU) are given as mean value fiom ^ttirBe inde» 
pendlent eatp^dbDa^Qts. 

Experiments wegre perfonned following the maxHially adapted ptotodol dcsoribod . . : j S ^ 
above • ' : . ; ' j|l 

Vector represents the negative control resulting fiom transfection of the cloning * * : : 

' vector pCa^-SportS into 293 cells and measuxement of ALamat "Blue to dieter- * ' * 1 

30 mine background proliferatiVb ejSbct of fhe supernatant derived fioin 293 cells. " \ \:) 
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VEOF and Vt^CSF weore d^ved fiom ibe same cloixe collection fo lensure compaii- 
bUity of explosion systesQB. >. 



s ; * . ' 

McieasedesqEnressionofSEPinnimQrvsndm * 
10 of tumor vsnonnalspcdfici^ 

Database analyses Tevedc^ Use ftequeaoies of EST Juts* in public databases 
(NCBI CGAPy 5-*16-03), wliic)b are indicative £bt rdativa esq[ire86icm.Wel6 in 
various noxmal and xnaligaant tisisues. Shmm axe noxmafized »hit^ jBt^quancieB 
15 200.000 BST entries x libzazy. Note the di£Eerent ea^nessixsri pattexn bi nonnal 
tissue Q/BX3SB predominantly in uterus, SEP in placenta) and the decibased fic^ 
quoDcy and intensity of SEP Kits in noxinal tissu 



20 Figuge4£ 

Schematic domain structuxe of hSEP 



Thexeaultsdio^inFig. 1 enid24einu)gaBtrate<h9^ ''^^ 
Ibelial but not on fibroblast cdQs '|:; '' 



• • ! j.l 
. I 'll] 

• I 



3.; 



I I • ^ 



ill 



:i 

Figoie 4 shows the putative coiftposition of the domainB of taSBI^. A' gilobular ^ | 

2S domain contabodng Cysceins zt ttteN^ienninas is followed by aPxoliiixlcih domain 
and TWO cleavage sites (axxows) for scrum pxotcasos / ptoteasesj e.g. Throm- 
bin^ Plasmin or Urokixiasc. Repetitive . ; 
are followed by a PiroUn rich diMiniain and a ' / 



!}• 
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IS 



Vi&ao 7 desoxibes fhatH^d93 oeUs ttansfected wiHi SEP pnidiicefVSC^. 



■ 'If. 
y^pniB ^: Preferred sohiW H SKP ftagmentB . ' 

• ■ ••;.|'' 

Tbis Figure stums prcfcncd sdluble SEP firagmexKts of dte inventiim. . ! !|| 

: I 



• 'I • 
t " 



Total KNA ftom maxDmaKy ^land, and colon tissue was transcribca ixxfo cDNA' ; . I :|' 
and lelattve expression of SB? versus 18Si3W^ „ . 

teal-time PCR. Absolute c^cpre^sion lewis have hc&n analysed by quantitalivo ; 
leal-lamo PGR. for a panel of oDNAs from mmnnaty glan4 ajad ovary tissue. 

Overacpresfiioxi of SEP ^ras observed in soanimary and ovsEcy cahbej- conQiaied-ii>' * 
joormaltisBae. 



■•\h 



iff 

.i-ii 

• • » 1 s: 

mi 
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Iixailiples * I ; I * 

. • :.J 

• : . . »' 

Bx3nQilsl:]]balataonoffli«SSF<d3MAbyeaq^ 1 • ! ' |'[ 

Att ^r^sioa screen was coiiclucted in onler to isolate novel cDNAs fbat encode 
secreted proieias \^ch stralulate OTidothelial cell pio!iferation.- Plasmid DNAs 
were prepared on Xantos* pr0prieiaiy high-througlipin; loboi assentibly accordtog 
to oiandard Xantos protDcola («ce WO 03/014346): ) ' 

10 . - ; ' • I i 

Bafcteria in g^\vfh plates sedimeoted 

gxhaiiated, The pelleta wAe ffian reswspended tvith IWAg^ ^tnj^ ^^^fp^ (p-i)^ . . ji 
an alkaline tmfifer CP2) was added fi>r lysis and aftemsMs neidrailized by an acid / * ^ 
lrafifer(P3). " : 

w . : -lib 

After a lOmt inoubadon, plates wm again cooiziftiged and die supocnatant tcan^ 

Ifenred into additional plates. Tidi cdioaic Hiss suspcoxaioa from bai^tciwl aidotrajna • ' lli 

was added and misred. ThjB aiqpexnataxito of en additioQel h^nkrifa^^wti 
were than irdnsfeix^d to thirii plat© and mixed with eilica to bind plaamid DNA. : i„ 

20 The silica was washed, therdFof e the plate was centrifagpd and the pelleta w^re * 1; 
resusp'ended with acetone on.' n plate shaker. The plates were again centrifix^ed 
and die acetone was exhaust^ and evaporated. The DNa' was eluted by xnlxiiig 
the dry silica pellet with water'(60^C) and aft^ a cenoifhgatlon step thd DNA 
containing siq)6rnatant was tia^sfexredii^ ':]- ^ 

For incubation and voaams ^*.-p\^ Afikior waa uaed end fhe bu^Tera were add^d ' < : ! r* 
using an ei|^ diannel difipeoAer* 'mI; 

CPl: Tds mxTA wim KNAs^ lb: NaQH / SDS, P3: pau^vm'acem^ F4: SjiijS 
30 iaisopgmp^inoQ '. ! • - : ■ ' 

, • . • 1 . * • " i : i"h 
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To ficllitate the prodiicttaa of the pxoteins exxcoded by mdividual cDNA clonesy 
2.2x10^ 293 UEK cells were seeded in 96-weU tissue cnUture plates (Gostar) in 
lOOfil DMEM roc^um contaming 5% FCS OnvitrDgen). TrazxsfBction of 18000 
oDNAa finom a clone collection C^^OC Clone CoUeotion^ (niAK-"CoUectiQn 

5 (^^Mammalieii Grac CoHectiion''; KSPD, Berlin) de&eribed in StrsusbeEtg RL» . 
Femgold EA, Klau6ner RII>i Collins FSl The Mammalian Gene CollecliciiiJ . 
Science. 1999, 286, 45S-457I on 293 cells was perfonned 24hra pokt seeding ns- 
ing caldnm phosphate co-pt^ipitation. Precipitates were removed after 4 hotbtS 
and cells w»e switched to mttdent defident DMEM 03MBM, h5%PCS^ lYo Na^ 

10 pyruvate. 1% Olutamine. lo6(ig/tail gensBioycin, O.S)xgteiI amphofeziclii &). Hu* 
man unibihcal coid vein end^elial cgUs 

9uppl«ine«>ts ^Hnmocell Heid^lbccg^ single qoots) •containing 1 %'a(kmh SOfigAnt * 
gBot^ycSaai^ OA\ig/ml aseiphotferictn B and SOU/M nyataSdxu HUVEOS wore plaibd 
at 2.5 K l(f Gfells /wdl oxk day 3. Before transfer of supemaftants on dsy 4,'90ffcl 6f 

15 medium was removed^ mit^CS wen washed once willi2Q0|U of PBS, then 7SpI 
of nutrient deficient medxuin'^CECBlMI, with supplements, Pmmocell, Heidelbd^ 
Containing' l|ig/ml bydrocorfisoL 50^g^xnl gentaniydn,*0.4|ig/nd amphox^cbi B; 
and SOU/nd n3r5tatin was added following 25m1 of supematante fipm the trans-* 
fected 293 cells* Snpematants were incubated Sax 4 days on HUVEC cells. Read* 

20 out was performed using Alaxiaar Blue (Biosoixrcey CaSfbmia DiS A). -For each well 

of a 96well pl^rte, 11^1 of Alaxnar Blue reagent were mixed with 9jil of ECBM 

and tbie resuhing 20^1 were added directly to the HUVEC cells wijhout remov^al 

, • * • • • 

of m^um. Xocobation 'vto pofianned at 37^ for 4 hoars. Alaz^ Blue-fluores^ 
cence was measured at 530nin excitation and 590!0m nflssio 
25 Posi6ve control fixrpraH&ratkmc of HUVECs was si^iematant coiftaining VEC^ 
derived fiom the done colleefion* 

Negative controls were sqpCTiBtants ftom yector«tcansfeotcd xsdXSs and PDGF- 
transftcced 293 cells. 

This -screen led to the isoloficKn cjf a cDNA which wiU b e Te£9xred to as Siamulattiir . 
30 of EodotibeUal VxoSSexsSiba, SEP. The originfll SEP done tdendfied Was'the 
IMAGB cUme 5123637 dedVedtkom ammixKeliver csySfA Itbracy. to ideniiiy a 



■-AM 
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lianwa orthologue fi>r jaiSEP»^IAST searches agaJnrt the 

base were prarfbnned, Tliey re^ed the pxes^ce of lihe fioBXA sequeDoe of Hie ' 

bypothetical piotsiii KIAA1271 -mtti a low E-vahie of about le-2S. On amino 

acid level, however, theE^«dWj»oreMesto5e-i25 wiflhadoveraUhom^ 

5 0% between &e murme and tih» hmnaa predicted prote^ 

the respective genea may be otlflioloBOiua ia si^portedby chromOB Otna l locaUsa- 

tion studies: the xnouae loona of 5123637 is syoleoic to flae )am»aiilp<5oa of 

KIAA1271, aP2, and 20pl3 lespeefiveiy. 



ExaoQle 2: VerificatiosB of pmKfiasction'iiMiiJoine aoliviiy 



For the VBrifipadoo of the ptofiferalion-induejng activity of SEP, mSEP (raurine: 
SEP; Xaatos clone colleotioji)> hSBP (human SEP; received by RZPD Clone ser- 
IS Tieea) and cotttrolsweietjabsjfeaed into HEK293 cells and'S^ 

tiansfexxad onto HUVEC as desihibed for the screea (EiKa3C?>le 1) excq?t that aH ■ 
manipulations were carried CJttt rtwnuaJly. Figure 1 diows the prolifcration- 
i nAnainQ fl«H vlty nf toSEP arid hSEP fa comparison to VECT. 



20 



Id Older to inveatigBte the eiil type specificity of SE^ siflpematanls ftom trans- 
&oted 293 HEK cells -wetd dlso added to sonnal Inunan denAal fibroWeists 
25 OifmXP). NHDF were seedai at 1,000 per well ca 96-wen- tissufs cul^iacb 
plates two days prior to the tmnsJBar in lOOpl complete Flbroblaisi-QniwthMediam 
(ptatoaum, Heidelberg). 24li prior to thc.tcansfcr the medium waa ohinged; to 
lOOlU Fibroblast Basal Mcdiom (Piomoeell, Hwdelberg) ssontaimng 75ng/n)l gfen- 
temycix^ 50ng/»»l amph6ttoi<aii B- After 25»il of 293 HEK sopemaiMff bad been 
tnmsfetred ceUe were incubated fcr 4 days and viaible cell nxaaOxk was assessed by 
Alamar Blue reduction as albdve. Figure 2 demonsttatea ths* inSBP ahd hSEP 



30 



'1! 

• { • 
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! : : J i 

were unable to stimulate NHIXF proli&ratiaa to levels above envtjir vector con- . * | :| 
trols. However, fbjs ceSls warer dearly responsive lo siq>eEnalant8:cod]talnjbaig FGF- ' | *! 
2 or fDOF. These results debumstrate thai SEP acts apecijEically on oodoOielSal * 
but not fibroblast oellfl. ' . • j! 



Example 4: Biqpressioxx analysis of hSEP in cornqparison to VEGF 



BxauQile S: Structute and sc^farttc fimictional danoams of SEP 



■V'h 



ExprBssion analyses of human SEP and VECiF were performed ushig the Ex- 
10 pressbd Sequence Tag data provided by the Cancer OenoniB Anatomy Pioject of 

the National C^er Institute, iBcOxcsda, Maryland, USA. SEP was xtcyprcscnted by * 1 [ \ 
Unigwe Qustcr Hsa83669 aad VBGF was represCTtedby H8.73793 of Unigene 
build Bs. 160. EST JGrequencieEi per tissue were normalized to 200,Q06 total EST* i * I 

per tissue. Pooled tissues and tissues for wluobboOi the VEfQF ^d ^EP fie* 
IS quenoy were zero were «cludbd£bom the analyses. The 
ure 3. 



.1 



1 

■4 

The pnxnaxy axnino acid sequence of SEP (seqID AAH44952.1) fonfis a protem of " " ' 
540 amino acids (estimates size 59,4 of IcDa), which is anchored to the membrane A\\ 
by a carboxyterminal membrane spanning domain foEowed by a liyd^ • 
transfer sequence at the C-tcrmiual end of the molecule. Further details related to ^ : j | 

25 fte dicscnaijti structure of SEP are provided in Figure 4. ExtriaLcellnJar domains. ' 1 1 

DvhlCh ^pear to be separated IQnom eacb ofiber by flexible Oly/Ser ric!h intcrdomain 
liidter sequmces include iBpeats whidi contain 4x mult^les of tiio scqucaco 
a^-P-S-Kr(LV)-P-T, as well as additional pxolme xtoh niodules. lite 
tenninal donaain contains multipto cyateina which csay igam dtmtfi<<^ \^ti^ Of 

30 particular interest is the observation that two veicy flexible axid hence exposed se- 
quence shietxxhes at position 180-2 and are preceded by arf^nfti^ xicli se- 



i 
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Example 6: UeMiftoation'of]^^ . - ' * 

: 

! 

» Step 1: 

Perfbnn database searcli and food published iotfixactDr. OosdBbatn published interab- 
tor by setective knock-cyut OR^<Ai) in lhat cettular assay SEP was dasfisyad m. 



1! 

It 
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quences at position 165-72 and 2^1-40. Although these sequence asre not idcnti* • f j ; 

jSed as specific ^classical' consexisus sequpuces for recognitianL by extraoaUular or \ j |* 

smim proteases per sc, they be conaideied to provide exposed sehsitive sites 
for proteolytic processing of SEP. A fhrther protease sensitive site may be located, 
directly preceding the C-temunal transmembrane domaia at position 509.14. Bx- 
amples of products of proteolytic processing of SEP by surfitce-bound or BKlxacel* * 1 1! 

lular protease are represtetecf by sequence ID'S 7 to 17. i 

It bas to be noted that the N-tebninal proietai firagments of SEP, as w^U as all 
tbLOSefhacliave becoxne separated firom "die transmembrane donuoh fi^om the ex* 
iracellvlar dde» arc to be considered as soluble extraoeUolar protdiis land peptides. 
Ihcso product can eaqpress their biological function at tile site ofproduction 
(boghlsst extFaoeUiilar era * 
-vi^haredifr^Dai]ifiK»n1heir*sideaf .1*1: 



t 



■iiili 

■ i ] 'U 

:; li 
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Step 2: 

5 Px«r©<juieite: Get an anSbddy against SEP or fUsc SEP with- another pko- 

tein/pepttde that could be either a reporier geaae (o.g* QPP or caozyme or'radioto- .. 1 1) 

tive label ox other chemical compound) ox inuoaimcpreoipitablp by, ah antibody. .J |,[. 



i: 
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The fiisicms could be chedceScl fiur nudntamed Innding imap^e^ i&'tfie.'origiilid • '• I 
functional assay. ' [: '^i 

■•if 



A aecoiid tranflfecdoa fi&re^; prepare a cPNA libtaxy fiom a 'transcdplotbe 
conqpxicam$iB8 tlue ioterac^r (e.g. die tntoscriptciine of tfa^ cell SEP was 
foimd functioiial on). Ifzansfi&ct and over es^press tlie cDNAcUmes Un ffl^ flH- 



The precipiMecoidd be processed in IbefbU^ 



I 



^ ^—....^..^ . j^^^ 

ally into an Interoctoniidgative celMax backgronnd (this jeould^ ch^ed in /i : } r 



advance tvltb the flisioja-consoniicts). Detect labeHedi cells- visud, cozy- , ; j ^ i|j 

matic or physical methods* targeted to fiie fbusion-partn^ of 'SEP. Gain intec^ ! | ' | *{i 

10 actor cDNA fiom cDNA stock. . , . . h * 

b) A co-precqntation s^pproddi followed by mass spectnimettic analysis of ' ! lit! 

bound partnfits. Optional! Confimi ceUnlar localisation wiiti labelled ligailud: • • ; v^j*^ 



Extract the whole cellular Extract ox tiie appiopiiate ceUnlar.ccjmpanineoii'by 

15 precipitating tbe interactor with SEP. Pr^ipitati^ could Ise petfbimed by ! ' |^{:; 

Inamobilisation via SEP^ specific antibodies or innnobilisatibil of SEP viai a W\}1 

fused jwrotcin, peptide dr. chemical label. ' ; .] '^l 

P^recipitation of membrane proteinfl might 'demand * ' ' '-W 

- Special solubilisation-conditiQnfi (e.g. detexg^t concex^tratibns) fiiat liafre 1 : T p 

• : ' ; : J I! f 

20 to be changed prior to^ addition of SEP and' ixmnobilisation-conQpoiind. ' : : | f ] 

- Ctoss-lixddng of SEP kad inieractor.to preserve the hueEacticpDul : - I'if 

1 



Q Separation on protein' gels and blotting (optional: proteo^l^c oleavagb* ^ A \ 
25 prior to or after eledroj^hoxeais). Subseq[iiently !mass-q>ectiismetric aAaly- : ; I * { 

sis is pexfonned foUoWed by comparison of pqitida data "with appropxiate' * • : ] 
mass^spec-databasesl lln case of no sucb pqpdde-m^-dataibase wxryi 
qaeDCbigofpn)teouas|>oi or cleavage derived pc]^ : - li 
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Siep3: 

10 Pci£mnmidvoaiuimidtropkrt^ 



15 



20 Siq>4: 

a) A second trans&ctiQn slsreen: prepare a gDNA libraiy jBcom 



transGiiptoiiie ' 



1 ...I 



a&d nucleic acid databases (with d^ved nucleic acid sequence accprding: ^ 
to the translation code; e. js* seaith jn EST-databases). . ; j ! > : 



ix) Immunisation of aniiSaals ^ih precipitated coni^lex or dmved paxta? of it . i i 
in ord» to get antiboiiie^ agadoust the putative interactor. These antibodiefa 
could' serve in reverse. xnununo-pTBcipitaiioQS as tools to^diow Int^ractfM . ; { 
betivcto the respective B]diigBn and SEP. 



i 



f'7 • 



a) Yeast or mammaliaii ti^d-hybiid assay with SEP as bait and a cDNA llbraii^ 
cloned into the conresponding pray-vecior. The i^ray-cDNA Ubrary shotild 
be deodived ficom ceBs lowing SEP excited. fimction. * i ^ ! Iti 

!>) F!hage dioplay hybndiBd^an with TecoDaabiaaiit and 'labelled SQB]^ ' ! ' | v' 



cooipromi&mg the mtd^aotor (e.g. the transcnptome of fha ksetl SEP was * * i >/ 



found Pactional on). TrBxisfect and over express the cON^ V 
ally into a cellular baclcssotind negative §at xnteiactor expression and SfEP * j 
2S fcmdion (this could bediecked in advance witli the fosion-bonstmcts aud 

antibodies). Detect SEP Kunction / acttvadon in tbjese ceils by.momtonng • . | ; 
SEP induced phenotypt (o.g. induction of VEGP). Gain.mtpactor oDTii/L * • • * j*: j 
fiomoDNAatock 
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B) Vanants of identificatLon of SEP ixxteracting protems dependiiag km fhe propcer- 
ties of SEP: 



Step 1, sfisp Zb, st^Sra+bfc^stqp 4a4-b 

2. Identification of a co-rec^ptor type SEP intearactor 
St^ 1, $t&p 2by st^ 3a4-B4c, step 4a 

3. Ideatificadon of a receptoS* ty^e SEP iuteractor 
Step I, step 2arKb, step 3a-HrK^ stra6 4a 



•Ji 
I'll 



b) A supernatant scxeen: j^repare a oDNA Ebraiy from a tiaiisGEiploine canx" 
promising the interadtox tibie tFanscriptome of Uio oell SBt^ was fymA 
' functiolial on). Tralos&ct and over express fhe cDNA elonds individually \:[\ jlj 
into a cellular backgroimd potentially xiegative 'fi^ intearact&r explosion; 
Transfer sr^^ataixt (cdBtaixung secreted protein coded by I3ie transfbctSd 
cDNA) to cells positive for SEP expression. Detect SEP fimctiab / activation 
in these cells by monitoring SEP induced pheaootype i^.s< induciioii. bf 
VEQiO. Gain mtearactor^cI^NA fiom cDNA stock. 



Mi 



i! 



1 1 

• ! : _ 

• i k^'- 



1. Identification of a Hgood type SEP intexactor . '■• I';, 

la lliis VBrinat fhe Iblldiwing steps cotdd be perfotmed in jpaiaiAel or attetob^ 



: ■ til' 

tivdy: ' ' . ''ill 
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20 ment) and a cooling step to 40°C jfoHowed. 

For relative quantification tiie pfoceduxe was repeated fbr 1 8S iRNA » leHaranee 
g«a©. Pata wwe analyzed usdllg ligbtCyder analysis softwaotc 

Jo. con^leke agreement wiA tbe conqputer predieliaKi bIiowh m figure 3 we ob- 
25 served high^ expresdoii of SBP m manimaiy and ovarian cancer compared to 
nOQcmal tissue. Also, in agreement with figure 3, colcm apples showed a high 
escpression of SEP in tumor well as in normal tissue, (see figute 0 



^ • 1 : 



■ V 



pyam pifl 7: ihcxeased escpre^on of in mammary attd ovaiy cancer cGmpaned \ j } \ 
to normal tissae :\\: 

% 

V. 

Figure 3 indicates thai EST data show high expression of human SEP in cano^r 
versus normal in most tissues.* 

Therefore expression levels bf st? in KNAs and cDNAs ftom human mammiify 
gland (nonnal and canca:), ovary (nomial and cancer) and colon fnomal and cm- 
cer) were analysed hy qpantitative real-time . j 

cDNA was ^naflhiwircd ftom 1 jig of total RNA m a volmnc of 20 pf using ran- 
dom hffXJBaasims as primer and AmV RcvcaradTranacriptaso (Roche Pii^gnostics). 

Real-time PGR was carried oikt using a li^tCycler (Roch& Diagiaostics). Reac- 
tions were set up in microcapiBtory tuhes using the following final.ccmcentrations: 
1 pM each of SEP sense (TCAGGAGCAGQACACAGA AC) and 
tisente (TGGAAQ GAG AOV GAT GGAGAQ primes. 3 mM*^^ 
15 SYBR Greenmastermix and 0,Z \xl of cDNA, Cycling conditions wdr^ as follows: 
deoaaturation (^S** C for 10 min), anqilificalion and quantitation(95'*C for 10 s, 
56*'Cforl0sand72''Cforl3 s,withasinglcfluorcsccncomcaauycip " 



il! 
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h 
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I 
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eod of the 72*0 for 13 9 segoaeot) repeated 45 timsB. AmsWbag ottnna pAOgxam ' • H: 

(55--95»Cwfe a Beating tat»crf0.1»CyBai)4contiixaoiMfli^ • [A 
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Example 8 Induction of VECtP 



: .iii 

■ i ,'■ 

;,| 



'hdw&m of VBCxF by SEP measuzed in an ]QLISA specific fiiir detection 
5 hVEOP. ^10"^ HEK 293 cells tcansfected in paxallel mfh d.28|Xg of tbcs iA- 
dicotod g]3NAs (see Fig. 7) and gronw In serum reduced culture medtunL Ci.5% 
FCS)« Conceatraiion ofliVECiF in tbe supemacam was det^mined 48h after trans- 
fectium according to the xxiaiiufiictuiers protocol CP^ramoKino - liuixian VEGF I :! 

PUSA Kit PraraoCeU QmVB. Hddelbei& Qenmoiy). Tbe empty vector 
10 pCMVSpoite was used as m^ative coxxtroL As positive control cella were frdn^-- 
fected with an expressio&pla^d for hVEGF. Sbown are means of 4 independent 

CApCiJjUl£lltS» 

* ■ *, 

Result: The inducdon of bVEGF by SEP Bod/xa its nmiine ortholo£ae is dgnfiQ- . 
canHy bighex compared to the vector control (8 to 13 fold). The concentratipn of 
1 5 bVEGF in supematauts of SEP tFonsfbcied o^Us is similar to ceUs trims&ctcd with 
the egression plasmid fte bVB^. 
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^1X0 > acanfLcra blomediclxie Afi 



10 



15 



20 



30 



<X70> PaMMiA version a.i 

I 

<aio> 1 

<211>. 3020 

<2X2> psh)^ 

<2i3> mis muBculus • 



35 <400> 1 

ctcaggacte tssbgtsbcaeis gasr&fcoebto agggagsgEta octfcggofcag ggec^^iicae 

60 ■ ! 



!i 



<120> A new angiogenic factor and ics medical use '^>\i 

«sl30> X62S63D8PRO 

■ ;: ■ .'ill; 

•rr: 



1. 
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gcctgggagi: ccgcatgggc gtecbgggec tgggcgcgtg gggtcggaga lgget:ccrgaa 
X20 • • • 

cruaggggaga atgaggtcgg ccacacacgg attcgcgacc ebggcagtte cctgaccegc 
5 180 



atccagoaco tfcfcagaaa^c agbeoabebo agt^ooa^ooo aocergocag ggtoesga^g^c 
240 



10 actccaga&g et:g&geagco At^a^&bUg ocgaggaoaa gaaatiatiaag Hiatabcaga^ 
300 . . . • 

acaaccacag caagttctgc rgrgccgacg i:t:ci:ggagar cccgccccac xscgccctigcc 

360 

15 

tcaeagctag tx^accaggat cgaccgcggg cttcct*acag gcagateggsr aaccgggaaa 
420 

, , • 

oaococgggg aobetboaab atfco'ceofliga gccggcc^gg cCgggbggag ^cttaatidfa 
20 480 

t 

gggeactgca galictigtisag eirgootgggo tggatgabca agbgaat^a :gtttatcaga 
640 

25 gccacc^gec cccggggacc ccaccccgcc ccctagagcc actigca^tba 'ccagae«ei:c 

000 

t 

ctgotgcggt ttctggacoc tdtgcatttg cgccaggcca eaacaccect gaccacggac 
080 

30 

caogagagao aocaagctgc accaagccfiig cccaggacac ccagccacca jgagficccciad 
720 . : • 

• * . 

tiagaga&bbe agagoaaoM a^ceagalacsa apcaoggggo egtagogagg iacgbcfcggbg 
3$ -^BO . 



1$ 



30 



41 



gccccccgac accccccccc aace'agcagg ctefecagcoc tica^cc^cc fa.9a9a9cabcf 
640 • • • . ■ 



■■■\\. 

. I ; 

i I ' 

I < t 

■f 

aagagcaaga accagaaetid g&tggcsgccc acgcagoaaa tgttgccttit gittcccaiiag ; t 

3 900 . * 



caaaotsitgg aodtsgcgtdt ccs&accgtti: ecfchecagcc GcttGcacgt 'actgccctga 
960 



loao 



ccx>cgccciac bggabcagcfc M^geaaAgg gagolsggtiga oaaggooaaa ge'fcgoGa.eet? 
X060 

gtttcagtac cacacccacc aarcccgcga ccaccagccc agcgccctot ^Qccagatitg^ 



35 1500 

• • ■ 

• i 



.•I 



10 sgacaaaool: efetigtsobggg gbioaeagMb oagoaabaho b^ebgabaeo .taMCg^cib ' 

-. » * . 

: ■ « X' 
..1.1- 



^cccagtaaa aaccatgtefe cccsCagttgc ccctcagttc aaagtcscacfc igcstgcgatc^ 
20 1200 :]'{' 

•i; 

osizazaabgt. sefeeaaeaae attagogeeafc eaaaAbcace cageaactda 'StgCaCgCTC ' I'll 
1360 • '• : ,,]%: 



2S gcacagbgcc eCticcagagtg ccbgcfcagb^ bggceaaago aeo-bgeeaacs .aca»taaaate * * 2 f* 

1320 • • • j li' 



ccgagaggaa cagcaagcaa g6caaggaga ccccggaggg Isccageaaoa aaagbMoea 
1380. 

et:ggaggcaa ccagaccgga ceadatagca gcaccaggag cccgcacrcn'ggaccagaga * .})[ 

1440 



^gagaaagcc aggtigtgctg g^atcccagt -tggacgagcc attctcagccirgccccgcgg - 



: 
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aecttgcdat tagcectage a^ctrccttgg tctcagaacc caaccatggt jcdagaggaga • ' * \ '.\ \ 
1S60 ' • • • ;.!i!r 

■ * • 

iii; 

ar^gagtattc gt:eGl:t:taga abcca^gbag aegaaagoeo aagcgat:^^^ o^at:taggaa , t- 

5 1620 . . 

V « 

\h 

gccctgagcc achagccacc cageagcccc aagaagagga agaaaatitigh igocagbbcoa ' • \ J l 

10 cgceccgggc caagcggcct: ggggccacca gcgcaetett ggetLgbairtB .ctsgsaagtsga .* j! 

1740 j-i}.: 

tgctgtaccg cagtaggcgc ctggcccagt gaagcencag ct:gtacgctg XCccoccgcc 

IBOO 



15 



. . w 

oagtlzaisgoB aageats^tl&o i;ocaggcttg ggctagtaga ggcbgagt^ea gagaaaoCM 
1860 111 

I . ' 

aararggcga ggtecactga getsaeecagg t;agafcasre1:a aacoaagaeg :teateoaoi:g^ ■ ' < 

20 1920 " . ! 



30 



acgcstctgtg cfecetaaggia ggtatctcca ceagccctat ccctgtbggc :ccaagect^& 
^IQO 



agatgaggag gtatiogoaot: gfcl^aoaacg ecealiciaiiat; egeo6agaM ; fct:ct:gaaaed.' 
3160 



caagcgcagg racaccgaizg agtigcbccea l:agcat:ct:t:a tigcobt^ceao aggeageob^ 
35 2920 



cgggcggggg agagacaccg cucraccccg gi^ccacacgc catottro^gg ifcctiteagels^; ''IjS'* 

19B0 / I V\\ 

. «l I 

25 ttggaggcac t:gtgtl:acct cdattgctcc tgacctgccc acgrggcagc 'graagagccc h i[i 

2040 ' Uh 



'■'If 



Ji 
il 



-43r 

, • • • 

gccraaggcc ttggeaggag aatetgggag taacaaagtg gccggtceec agggaSccec 
2280 , ' 

1 

sagc'gctatzs cooctttggg ccistetecac agccagccaa ccctgadsrst ^agtctggag 

5 ' 2340 

gctctctstg 5«ctcttaiag cuwsdeagaa goaaetcroca ssccrtegagga ^gcccctggg 
2400 



gatagcggge flgcbobteat tiftaptggga fcccrt;at:gAgfe fctgdaggata 'cagatacTtSg 
20 2640 



2700 

• I 

. . I 

25 asccaaggtg asagtgtgag a^gcagagcg cacarcggca dtggcagtect J^tgagaga^s • 
2760 

ageofetcatc tcscateatgc ttctttctcc tccccggtca ggc^rtaggce'ccacctccge 
2B20 



30 



gcctcaottt tot-taootgt gagAtggggt gagtatgtgt gtstatacac ' acaesataccC 



3B80 



aaagacccac gcccacaooo acaoacacats gotioafeatefc fcatca«=tgti- gagatggaaa 
35 2940 * * < 



•'ill! 

1 

I: 



4 



10 agggagcttt cctccaaccc ccccaccccc tcctcgcttc tocaotaotg ^otaaatto 

2480 

tctccetata ctggatgang agatacctag tgggcagaac ccaggctggg cttgcotcag 
2520 ) 

: . . . hi 

bMooAaaaiLt. tsoooiiggeot fctagoaaats tetajaottct etagtattgt tcccaatgca m 
3580 •••]:!•■ 

■ I • ■ 



■ ii: 

I * 4 



CCCagcacct acctcagagg -gt^gogtsac aegttctfcge dotoofcgeeso itggetggetS :.|{|, 

■:;;if 



1 ■ * 

• s • 



is: 

t I 

: .It 
> I 



30 



.44- 



gcatgcatac attgatgcta at^at^ttcta gttttatcag gacaatt:aaa agagtttatc 
3000 



<2iq> 2 

10 5D3 

<212> PRT 

15 



Ser I^s Phe Cya Cya Val val Leu Glu Xle Leu 'Paro Tyr Leu Ser 



Cy.B -teu Tlir Ala ser Asp Gin Asp Arg Xieu Sfixs Ale Sexr Tyv Ar^ Qln 
35 40 45 



lie &Xy Asn Arg Aap Tfar 
BO 



.-Mu Txp oly Leu File ABa Aaxi'Zisu GlA'Aurg 
SB 60 . . . 



35 / j 



Vnl 



fcgtgcaaaaa aaaaaaaaaa, ] .Ml' 

5 3020 

* • . J.I . 



# ■ 



<213> Hua nniaculuB ** • |iH 



<4oo> 2 . n* 

20 Hell Thr Phe Ala Glu Aep Iqts Tlir Tyr I^s He Arg Asp: Asn His { .r 

1 5 10 • • ' H .1 1 



•i.!, 
•:|!f.: 



29 20 25 30 1 

• • •: •it; 



If 



••lij: 

■f:| 
4 



••■-3 
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•45- 



Arg Pro Giy Trp vai oiu vai Ptie lie Axg Axa i.eu Gxn txe eye oxu 

65 70 • . 75 /• • 80 



Vro Fro OJLy Thr Ser lieu Ax^ 8ez- lieu Glu Fro Zieu Glm Iieui P£0 Aap 
10 100 3.05 110- 



Flie Fro Ala Ala Vai Sex Qly Pro Bor Ala Phe Ala Fro Gly Hio Aen 
X15 laO 125 • 

15 

lie Pro Asp Bis Oly Lou lucg Mu Tte Pro Ser Cya Pro lorB; PafO Vai 
130 135 140 



20 



X 



J. 



5 lieu Pro eiy Ijou Ala AOp Gin vai rtxx Arg vax Tyr Gin ser| Tyr teu , ' ! ' 

85 . • 90 M "Mr. 



•'i 

14. 
! 1- 

■■■\\\ 



Gin Asp Thr Gin Pro Pro .Olu Ser Pro Vai Glu Aon Ser GlU| Gin teu 
14S ISO 13S "0 

25 lieu Gin rtlir Asn Ser Gly Ala Vai Ala Arg Met; Ser Gly Gly Ser liett. , jj 

163 X70 ;*"S irl; 



I 



lie Pro Ser Pro Asn Gin Glw Ala Leu Ser Pro Gin Pro seatf Arg Glu |.[ 

30 IBO IBS . 19© 

: ■ • . . . u4 

: . , .jr. 

Kl8 aXn aiu. Ola OlU »»fo Olu Ii«tt Oly Gly ala Hie Ala. jld^ Aan Vai ( I 

! i •• 

.'I i ' 



i • I 



1.; 



!UI^ V'..l::{-. 



I 

I 

I 
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195 



200 



205 



Ala Ser V^l Pro lie Ala* Thr TVr Gly Pro Val Ser Pro Olbr Val fler 
5 210 315 * MO- 



Phe Gin Pro Lett Pro Arg Xhr Ala Leu KCQ thx Asn Leu Leu ser oxy 

223 430. 23S 

10 

i 

Val Ihx val ser Ala Leu <3er Ala Asp Xbr ser Leu Sex Ser .Sar ser 
246 aso : ass 



15 



inax Gly ser Ala Fte Ala Lyo Gly Ala Gly Asp alA Ala Lyd Ala Ala 
3S0 2S5 ' 370. 



20 T!hr Cyo Phe Sesr tbx Thr 'L^u libr A£in S^r Val T'har. QChar Sar Sear Val 
a7S 280 285 ' 



Paro Sox- Pro Arg Lou Val Pxo Val Jjyu •Chr Mat Sear Sar *Ly6 Leu Pro 



25 290 



295 



200 



do 



j,eu Ser Ser Lys Ser Thr Ala Ala Met Xhr Ser Thr Val Leu ihr Asu 

305 310 31S . . 320 



Thr. Ala Pro ser Lys Leu' pro ser Asn Ser Val Tyr Ala Gly Tha: Val 



326 



330 



33S 



I.. 
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i 



47- 



. I 

Pxo Seir Arg Val Pro iHa' Be^ Val Ala. Z«y0 Ala Pro Ala Asn Tbs' Zle 
340 345 350^ 

3 

Pro Pro Glu Axg Aen Ser X»yB Ola Ala liya Olu Thr Pro Qlu* (Sly 'Pro 
355 360 36S 

t 

10 

Ala Thr Lys Val i!hr Tlir 'Gly Gly Asn Gin Tbr Giy Pro Aan ser Ber 

370 3fS 360 



IS lie Axg Ser Leu Hia Ser ply Pro Olu Met Ser Z*ya Fro Gly val Ziea 

389 390 ' 395 400 

i 

val ser Gin Xieu Asp GIu Mub Sbx Ala Cyo ar&T yal Asp Xieu Ala 

20 40B 410 4X5 



Xle aer Pro Ser Ser fier *Zieu Val Ger Glu Pro Aan Bip Gly- Pro Olu 

430 A2B .•*43d 

t 



25 



Glix A0n Olu ^Tpr Ser Ser Pl&e Ar^ He Cln Val Aep Gliz Seijr Pro Ser 
435 440 445 [ 

30 

Ala Asp i<eu Lem Oly Ber Para Olu Pro Leu Ala Thr Gin G14k Pro Gin 
450 455 460 . • . 



I 



' I 
I I 



I 

. ! 



I- 

it' 



• ;;!.>.. 



: 

. I 



I! 



\\\ 



11 1 



! Mi 

In- 



J 



1 1. • • i ■ • '-i-ib 
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48. 



I 



Qlu QXVL GlvL Olu H±B Cye AlA G&x Sear Met; Pro Alsk Zays' Trp -Lm 

465 470 475 480 



Oly Ala TOur Ser AlA Leu I-eu Ala Vdl She JUeii Ala Val Bteli. Z«eu Tyr 
485 490 .495 



11, 



11 



■i5 



10 Ars 6er Arg Aarg X*qu Ala. Oln 
500 



15 



<210> 3 



<ZXXp^ 2967 



20 <213> Bomo 9api«xi0 



! 

i 



ilk' 



<400> 3 

25 ggoggcggeo sccaggtobe agggccgggig gtiacccgagb ctcgcttcot: 'ct:cagi;ccat 
CO 



ccacccccca bggggccoga gieco€oteba oagaabotga goagcsaatgo *egtttgeti^4 • 
120 



30 



• ! 

agacaagacc caraagcaca cccgccgcaa t^cca^aot l;ttt:gaaELi;sf!isggatgt:fce(ts 
180 » 



1 

J Hi 

• •:i!'f 

• 1 . M . 



agagattctg cctcacccgc cccgccccac agcaagagac caggaccgao - tigcgggoaao 
36 240 



It 
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agaogaagtg gaototgtot aegagasoba eoagootcgg aesoteeggaoo iStacaceaga 
430 



agccctcagc cctrtgaccc c^iagcgggca tcaggag^ag gaoadagSwo tgggeagta** 



25 ccacacagca ggcgcgaccc cliagcccoao aecateeegc efegeotgfcgfc i«tco4t:ofcg4 



S 

ctccttccag cceetaaccc gttccacccc cagggcaasc cgctcgcerg gacccacassr 
840 

30 • ' 

gtoagttgtta cataetggea eeceettctc ctccCCBtcc cctsgcctgg j cctctgcagg 
900 .' : 



ccflc&cactc tcagggaace gefaacaccct ctggcatcce . ctcaatacco ttcagcggcff 
300 "I ■ . ' . . . ■ ji 

• : : i| . • 

gcceggetgg gtggagtaot tcattgcggc aCtsaggSSC cgtgasctag ttgatctcgc 1 1;. 

5 360 

•5:r 



t , 

: v. 

10 tecaotggag ccaccgtcac ttfaotgct;g« goggoeaggg eseeaaoaeao Wjgafcsosgd •. j 

460 • ii-^ 

.!•!' 

• . . * • I 

i 



iiif 



ccacagcacc coctacaaca gccacagaga gaaggascca agbfeacccea jtgcotisticctt 

15 * ;i • : 

ggagacccag gcgccagagt ccccaggaga gaatccagag caagccccgc agacgctcag _ ^ 

600 ii 

• i . : • ''i\\f 

ooeoasageo atoeoaag§a at'ecagafegg «ggoooootg giigteetect 'efegaeet^ ' , • 

30 6«0 .. ;;J;|- 



1 1 



100 • % ' 

.v. 



••J 



h ; 



35 ggetgcagag ggtaaacaga stgaagagag fcsaccaggcc gagoatacca rctgctooas .! 
960 : . : 1 
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315 



30 



• i . • !«• 

tggggcagfag goacctgcca aeketctgcc atccaaagtg cbfcaecaccc cgatcfectgt . 

1020 • . • -.h- 



gaaoaeagfcg gceci:gaaag tgjcctgccaa cc^cagcatet; gtcagcacaST tgccdtccaa' - 

1000 * • ' 



3tbgooaao^ agcbcaaagcf acma^ss^S^ agtigcobtscsb aacgogotoa ccsAahccajge 
1140 



10 aocacccaaa ucgccoacca acccaacccg t;gctggcai:g g te gcca'ccca aagtigoofcae 
1200 



a^aeagcaga • tbIigagaaM sigggoetitigg g^oggagat:g agfcaagootg igegtgetig^ 
20 1380 



accccaggca gacagcccgl: 1:c1:cgggccg c<ztega.g«ra1: c^egaaafcoa Igbgcoagc^td 
1440 : : 



25 c^CCittgggc* atggggccci: goeacggcoic agaggagaat gagbatiaagt .ccgagggaac: 
1500 

. i 



•ctiiiigggacG cacgtggctg agaaccccag catccagcte ccggagggca 
1560 



acebgcggac acggatggcg gfcaboaggoc acaagoegacs cggaagtiticc 
1620 



ggcgeeaege caecisgefcec oaoebggggo tiobg^gctea caggbggbi:g 
35 1680 



accccgggcc 



aggagagg^a 



i 

> i 



tagcatggtg ctcaccaagg t^tctgceas cacagccccc accgacggga igcagcagau ]^\\ 

1260 y^^i 

^QsugsmcfMa oaageagoco caacacccsgri: cggcgacacb ggaggcagct; 'cagocfcggdt •1^*' 

laao i u 

1 .1 . 



I. 



m 



ii 



i.ii 
■f 

I : i 1 1 

cgacaggggh ; r llh 

t »' 
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,' "''^ 

gctgsrcagcc acacccccgg rggcgc^gca ccggcggts^ cbseacfsadc firaageeotgg 
2740 ' " 



10 cfeggcagaag gaoatssootsc gefotjgaaoea agteoocgaga goa^csatietso 'cgteoooacg 
XMO 



15 



30 



gT:gcct:i:gt;g tgggcccccg bcci^bsgetit; fcofeg^gbeeb gggati^csooo 'eagfcgoMoa 



gacct:t:cccc accggcaacc c^ggcte-cca cccatgtccfc ccagaggago* .ttcctcctob 

2040 



iggcctdagcs cetgttggcb caggtggagc agdagggacc actfigaacac -gcggcgccrg 
20 20.00 

SgaeLt^gooca toot^gfcbgea tfcg^occts aaggaeteag ggcaggtatg *1:ggtdtgtgl9 
2160 

23 gcgaceccae aasaee^geo Isficoabcccg gaagceeage ctgagaoo^ * tgeattga^g 
2230 

caggcaggag cggcagggcg gccgctctcc aggagcccsac ctgccttgag'ttdotgeoda. 
2280 



aetgggeece ctcccctgct gggtaatccc gggaaggtct ggaggccedcigcggacctc^ 
2340 



gggaagccag ggQcagocgt casfircotigag gaagaoocgt ggagctacto' tccagcctcc 
35 2400 



I 



gctcttccca ccacccacct gttccgttcc tgcagcacac ccggcccecc cccgaagccc 
5 MOO •• '.* •!'! I [ 



ettoa«ooott: kcfctggBga.t: tgtggaggct gggteaoass ggagttaagg gactgcaggc 
iBso [Hi 

V- 



i\ 

1 n . 
• ! • It 

i • * t* 

:rr= 

• = 535 

. . • ""i 
■ 'iV. 



-S2< 



tctttccctc ccctctggtc tccattctct teagctccct: acatgggccg gggaggagac 
2460 



aootsggti^gg oag^gcfcoag gdagaggUtt; ggat:t;1;cagc tcccfccaclit ccg ggg etgfc • 
5 2520 , 



gbggobtcgg oagatgtoag aoHtctggtcs tbgcls^c^oo aogtggaoag izgagbatiahg 
9680 



10 gcrcaccett eactgggbtc titibliga^at:^ gaaccMcag gegttt:gcea ^gbgcetigga 
S8640 



ccagagcaag cggccaccgc ctxccccarc ccrcticccgc ocaacccggc ^agagccgagg 

2700 



IS 



30 



35 



gcacgagagg oagagfegeae agiiggiicaag ggcgcagetc tgcagcacag gcagcctagg 
2760 



eofcgcsgteoo aaoot:gocba fcoacoa^cbo lsgt:gaeoct:g ggaaagggart: tl^atea^glidls 
20 3820 ! ' 

i 

g^cccrragc rc^ci;caccc gcaaaaggag gataagtata ta«aca«aM 't;ccc3cagt:gt: 
aeeo ' 



25 tgtSaagatt aaagccgccr aifcgargcaa aaaaaaaaaa 

2940 



aaaaaaaaaa 
2967 



<:210> 4 



<2Xl> 540 



<212> VST 



a aa aaaa Ti^s if^ s[aaaaaa 



4 



•.• Ui. 



1 



■id 



i 



: 



:i: t 



f 

I 



.i 
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53- 



<213> Homo sapiens 



3 <400> 4 



10 



fitefc Pro Ph« Ala Glu Asp xya Thr Tyr Ziys- Tyr lie Cys Arg Asn Phe 
15 10 IS 



Aon Phe cyd Aan VU Asp Val val Glu He iieu Pro Tyr Item Pro 

20 25 -30 . 



■■\r 

i|' 

: Hi 



■\H' 



IS cys Xieu Thr Ala Arg Asp Gia A^p azh Arg Ala Thr Cya Hue Xicsu 

3B '40 45 



Ser Gly Aaa Arg Asp ttuc, X*eu xcp sis icxi Vha Aon Thx iMod gIa Arg 
20 .90 55 eo 



ATg pro Gly Trp val Glu 'Tyxr Phe lie Ala Ala aew Axg Gly CSyc Glu 



65 



70 



75 



BO 



25 



30 



X«8U Val Asp Iiau Ala Asp ]Glu Val Ala 6ax Val oyr OXxl Ger Tyr Ola 
8B 50 . ; 95 



Pro Aarsr Vlir B^ye Asp Jxrg 9ro Piro Asp Pro Xiexi Glu Pro Pr6 Ser ImBM. 
100 105 -lib 



:t' 

•I.. 
.V. 



i3. 



I 



i IM' 

jih 
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54- 



Fro Ala Glu Aarg pro Gly pro Pro thr Pro Ala AIa Ala Hie. 8er Xla 

lis lao X25 



pro Tyr Asn 3er Cys Axg Olu Xiys Glu Fro' seac "syx Fro Viefc Pro Vol 
130 . 135 140 



• i. ' 
1 



10 Oln Glu Thr OIa Ala Pro Olu Ser Pro CXy Olu Adn Ser Glu Gin Ala 
145 ISO 1S5 160 



1* 



;iJ; 



15 x*eu Gin Thr Leu Ser Pzo Arg Ala lie Pro Arg Asn pro as£> Gly Oly 

165 170 . • 175 



Pro Jteu Glu Ser Ser ser" 'Asp iieu 20.a Ala l>eu ^er pro x<eu ^Chr Ber 



20 



0.80 



IBS 



190 

; i 
: 



25 



30 



Ser Gly His Gin Glu liys Asp Tbr Glu teu Ol-y eer a?hx Hie ^PHr Ala 
195 aoo 201? ' 



Gly Ala Thr ser Sex lieu- Thr Pro Ser Arg Gly Pro Val Ser Pro Ser* 
210 215 220 



Val Ser VhiB Oln Pro tou Ala Arg Ser- Tta Pro ^XQ Ala* Ser Ath x»eu 



22S 



23tf 



23S 



240 



! 'I 
i I* 

f 

■■if. 

■ i5: 

i ' 

•i- 

:i: 
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Pro Gly Pro Tjjr Qiy ser val vai 5er lOir oiy tut ser piie sezf ser 

2*S 2S0 : 355 



Ser Ser Pro Qly iieu Ala Ser Ala OXy Ala Ala Olia Oly Iiyo ai» GXy 

365 2*70 



10 Ala Qlu Ber Aap ain Altf blu Pro lie Xle Cyo Gear fier Oly Ala Clu 
^•'S 280 285 



Ala Pro Ala Aan Ber X.eu Pr-o fiar Lye Val Pro T?lir Hhx ll&ii Met Pro- 
15 290 29'5 300 



val Afin OUttr, Val Ala I.ou Lys Val Pro Ala Ass Pro Ala' Ser Val Ser 

305 '310- 313 . , : ! 320 

20 . : * . • i ' 

Tbx Val Pro ser tys Leu Pto Thr Ser Ser Lyd Pro Pro ely Ala val 
323 330 . . 33S 

2S ' ' 

Pro Ser AB& Ala Xieu THr 'Aen Pro Ala Pro 3cr Iiya liou Pro II© Aaa 

340 345 350 

*• I 

30 Ser Thr Rxg AAa Gly m©c vai Pro ser liya Val Paro oair 8ci. Mot Val 
3S5 360 . 3£S': : 
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I 



1^ 

I 

I 



I 
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370 373 



IS 



Ser OXy C3y» Phe OXu Aep »la Xla Ser Ala Sear OSar Se^r ;i»eu OXy 



20 



Met GXy Pro Cyo Hi© oiy »xo GXu fllu Asn Glu Tyr X*ye Bet. GXu OXy 
iLSO 4S5 460 . : . . 



25 Thr Phe CXy 

465 470 . 47S . 4fiO 



Oly JU» Pro Gly Pro PrO AiLa Asp Pro JVsp GXy eiy Fro Axg Pro 61a 

30 485 



» « t 

: 8 



•4' 



l^u Ihr liyfl Val Ser Ala Ser Thr Val Pro Thr Asp Gly Ser Ser Axg ^ 

1*1 



S Asn Glu Glu Thr Pro Ala Ala Pro Thr Pro Ala Gly Ala Tto Gly Qiy . IH; 

\ i 3B5 350 39S 400 * • < 



.5 

ser 

10 405 410 . 415 , 



ser Ala Trp lieu Asp 'Se£r ser Ph.e Glu Asn ftxs'aly • ' • r- ' 



i; 



i BXu iiett ser i«yB pro oly vbI iiou Ala Sex al» vai Aep sex. »«> Ph© 

LI 490 Aas 430 i:?:! 

PI • . ■ . 'i 



«S 440 445 , 

t' 

Ji. 

J- 

•I 



11 25 Thr Pho COLy He Hie val- Ala Glu Asn Pro Sex He Glu I*u r«u Gltt 



490 dflS . .1 



.iii; 



Ala Asp Jttxg lys Pbe ca» dli* Axg olu vsal Pro eye Bis Aj^ Pro Ser j 

• • * I 
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500 



57- 



505 



I 
I 

510 



Pro GXy Ala j,bii Trp l<©u oln Val Ala Val Thr Gly Val*I.eu Val Val 
5 515 520 52S \- 



A-: 



10 



15 



20 



Tkr teu lieu Val Val Z>6U Tyx Atq Arg Arg Zieu His 

530 . 535 540 



<210> S 



<211> 4237 



<212> DNA 



<213> Homo 9flqpleas 



25 



gcgggaaggg tactigggccse dlrsgcggcgg tcgccaggtc tcagggccgg: gggracccgk 

* • • 

gbc^cgciilio obot:eagt:ao at;eis6kooot:tL aa^ggggeca gagccctctc* Irccagaatbli 
lao . , ' 



gagcagcaac gccgttitigcb gkajsraoaaga eotataagta cafcctigeoger aafcfeteagea 
30 IBO 

atttttgeaa tgtggatgtc sfcagagacrc cgccctac«;t gccctgcotc* aoagoaa^ag 
240 ; " 

35 aecaggabcg actgcgggcc acctgeacac cct^cagggaa ccgggacmcc ctotsgoatso 
300 



M 

Hi 

• t 



it: 
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1 ,t I 



II 

J 



tcttcaatae ccttcagcs® oggcccggct gegtggagta cttcattgcg ^caci:gagro 
360 

5 gotgfcgasoe agttgabcto geggaegaag tggcctctflt ctaccagagc. tLaccagccw: 
420 

ggacctcgga ccgteoeeoa gdoccacbgg ftgooaooseo a«ittcetB«a: aasaggccaa 
480 



10 



flgccecccac acecgccgcg gdcdaicagca tcocct«aa« obgatgeasft Tg«»9a*ssaae 

540 



eaagbc^ece catscctgtc cdflgagaccc aggcgcdaga gcccccagga igagadtttcoS 
15 600 

a^caagocot geagaegetee a^eooagao ccatcqcaas gaatCcagac :ggcggccccc 

660 • , • 

20 tggagtcc^to pfeofegaeotg giagcectca gecctctgac ctocagcggg ^ catc^ggagc = 

730 



aggacacaga acstgggcagt dcecacacag 
780 



eaggt^gcs^ao ot:ccagCGlic- acaccatccc 



25 



gtgggcctgt gtctccaccr dtctcccccc agcccctggo ocgctccice! oooagggc^a 



840 



gccgcfccgoo fcegaoceaoa gggtcagttg tatccactgg cacctccttc tccccctcat 

30 9O0 

cc=ntgHc« ggcetocgoa s3gaofeg««a agggtaaaca gsgtgcagaa agcgaccagg 
960 • I 



•if: 



« .« . 



■'1; 

. k 

• • I: 

J / 

• rl; 
in 

'.•lii; 

• 1 1. 



35 ccgagccfeat cacotgctcc ^gtgggge^H aggeacretge oaacfcCtdtq ccCWoaaag 
1020 

I 
i 
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tgcctaccac cttgatgcct gt^ecacacag tggceetsaa agtdcctgcc aacccagoat 

lOBO 



efegeeageae agtgaoofceo aiacfbt^eoaa oba^oteoaaa gce^actiggfc *geagegcci:b 
5 llAO 



ccaargcgcb oacpaaticca ^coeealtcea aacrgcccab caaofccaaeo 'cglsgci:ggda 
1200 



10 ' rggngccacc caaagcgcec accagcacgg rgcccaccaa ggcgcccgcc ageacagtcc 

1260 



ccactgacgg gagoagcaga aatstaggaga caocagcagc ccoaacaccc gccggagcca 
1320 



15 



30 



ot;9gaggea9 efceagcocgg ctagacagca geticcgagaa taggggcctt gggccggagc 
1380 



tsagtaagcc tggcgt^ofcs ^dattccoagg tagaaagcac gt;«30te<sggga 'tgcttcgagj^ 
20 X440 



teeccgccai: oagcgccagc adci^edib^^ ^eaisggggce dfcgabateg^o looagaggagfa 
1300 



25 atgagtataa gtccgagggc acctttggga tccacgcggc cgagaacccc * agcaccca^e ' 
1560 



baotggaggg caaccetggg ceacctgcgg acccggatgg cggccecagg* coaoaagctig 
1620 



aaoggaagt.t^ acaggagagg gsigghgccab gccacaggcc tfi:eacctjggg' gctCtgCggc 

1680 : * . 



^ceaggfcggc bgi^gaaaggg gligcteggteg ^oacaOMot ggbggbgatg. t:accggegga 
35 1740 
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:L980 



2100 



25 goets-3a«c gttgcattaa g^cagacagg agcggcaggg cggcT:gci:« ccaggagcc« 

at 



30 



I ctggaggrnc ccgcggaccr «igs9aa9«« aagggoagc: gtca^ ^gaagacet- . . 

2400 . . ' . 
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t 

• 5 

^««gcact« stgaagocot g^&oiebtco oaecaccoat etattaefltt fcctflcafltao 
I • laoo . 

\ : acoc&gcccc cctccgaagtJ cccttgtocc tttottgggg ^ttgtggasg btgggfceagk' 

j. 5 

il ggggaattaa gggacrgcag gcecggoagc aggac-i^scc tfeggctgaao J,a.gi:octg^ . • l.i j|j 

. I 1920 

• * * • 

'« 10 aagc^caw tctgtceecsa c^cctrg iigrgsgcecc cgcccttggc tetecbgggfco 



I I otsOTctgcc cbcagtgcto caga«ctt« ecactggcaa tecaggttat: fearccaWC ' 

" crccagagga gci:ccctcc=t: ccaggcctca sooa^^f^ cocaggtgsa ^goagga^ga j |; 



ccactggaac atgtggtgci; r^aacgcc .cr«tgui.g ea«ggt«.oo :f:gaagg«oc^ - ; ' W 
20 2X60 . 



I' 

; * 



agggcaggta tgtggtgtgt ^s'^ac^c acaagacccg ccco«=.t.cc .t^ggc^gcpoa 



j 25 goax^gag^pp gi-i^—- w»= a*, — — — - . j • 

I 22B0 • - ' . : ; I 



■ , ,i,_.Qnr. eaetieeeaiig ctgggoaatc otgggaaggc* 

aactgcetscg «gfctootgoo oeactassoo eoeteecacg . , 

2340 . . •• .•ij:]' 



1 11 gtggagctcc tctccagcci: cpcc^rccc cc^oct^c^gg ectco^iUtJ «t:t,ce«o^o- 



^ . . • • • ..!:jr ill 



4 



t0yBB^3!B33 17'36 PATEm-pNUSLTE ISEMBRUCK & PLL ea£nSBM/&SfSm-Tm .OGMS^S^ 



-61- 

' . ! 

etaeatggge tggggaggad acacccggcg ggcagagecc aggcagaggp tcggarccca 
asao 

gotccctcac ttccasasct gtgtggcttt sacaaatgta agacttctgg tcccgoccoc. 
5' 2580 

eoacgtggac agtsa^ate cggotoafcto fetoaoizgggc wtc=tgaga ttgaaccstac 
3640 



10 aggcgtttgc caagcgcccg gteecagngcA 
2700 



e^geggceM^ gcfctobcooa ^ietotaterft 



gcccaacctg gtagagccga gggcatgaga ggcagagtgc acagfcggcca agggtgcag« 



2760 



15 



tct^dageae aggcagccta riafaotgogtc ccaacctgco cctcaecagc 'cctgngacct 



2820 



tgggoaaggg acttatotsfc otigccccitta gtttteteac etgtaaaags jaggataagta 
^20 2880 

tefcatacate fetfcoooageg tigtgaaaat casiaggasfeb eacegatgta iggtcttagsfa 
2940 

I 

23. tgagccetgg carcraccaa ^tgg-ba taegttatta tcaotatkda jgtgfctisaggg 
3000 . . !• 

tccaggcatg ctgggcaaca gfeaccccar etocacaaaa aagcntaaaa aatfcageB.a&- 
306O • , 

30 

gogtcggeggt goaootgtcg tettagctac ttgggaggct gaggcggg^g; aatcacccga 

3X20 • • 

goeeagango tcgaaeotgo agcgaoctag gancgtQCoa Ctgeactcba! aoccgggtgfc- 

as 3180- 
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gagago0aga oeatgtetca agaaaaagaa aaatgcagag aaacaggagt bttggtotact 
3240 

ccrttagagg casaatcaga ocobcotscb toacagectt atetttQtai: ttgcocctta 
5 3300 

t 

ccncaccKg cgccccgaga atfttyfctggg gagagaggta tgtoaaotesg baagctgfca^. 

3360 . 

l6 agsacggagg atatagggcg ctJcdcactcc cagcagccag gttcccccaa tsocaagecaa 

3420 



cecaC 



3480 

13 



xbcottatgg gferottttaa gggaaoeatt gctggacaag gcaoaggagc cacotccaiit: 



3540 



fccccaagccg tcagcctcoa gggatcraca ccccgcctfcg gci;gctacag • crttttoaofe 

3690 



' 3B40 f 



ccccagccag gtacccatgo 
35 3500 



t^ggcsaggbo agttaaoswat bbahgoaeag gtaatagttt 



I -5 



if;.. 

tflttg gggagattat ccacaataac accagaaaca oactggggcg gattggggdt . ; 



i: 



tcrgagctot gcaagggaoa a^adctagag coatoagggg otgsfgcfceac itgtg^cccda : : j:!' 

20 3600 , : 



1 



25 ecactgccct aggggagtte a^caacccaa cgacccctat cectg««afeicc«fefeeafcBO -j 

3720 . : . "i 



!: 



qatgoeaoaa gtecagcaae ctgcaccctg gaaccaggag tggaecccac' ecgagctgW • . 

37B0 '.j' 

30 ■ ■ : . -.1 

tgtotfcaaee oceateooooo aocaccaafco ccaaaaagcc ctctgtcccc ctacoetaaa 
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tottgfeacca cegttdeasg gtwcttrga aaaaagtacc tcaaaaaggc tecatgggao 

aagcsci^stg gcfcoacgcct gtaatcccag caCTttggga ggccaaggbg ggcagaccgc 
5 4020 

ctgaggfectg gagttooaga cdkgootggo eaacagggtg aaaeccfcgtc tccacaaaaa 
10 taagaaaarc agccaggcgt agtggcagM gtccgfcoato ooagetai^feo aggaggcfcga 

4X40 ; 

ggaacgagaa ttccatsaac ccaggatgcg gaggrtgcag t;gagccgaga ^tgtgcaacm 
4200 : I * 



15 



^egotoQagcs otgggogaoa gagtgsftatt ctgtttc 
4337 



20 <aio>. 6 



<2XX> S40 



25 



<2Xa> PHT^ 



<2X3> Konio eapli 



'30 <400> 6 



Me& Pm Plxe Ala GXu Aap' Xors 



Ttar Tyr I^ys Tyr IX© cys »i% Mn 



lO 



! 15 



35 



Ser A011 Pne CYB Asn vaX Asp 



Val Vol ai-a lie I-Btt PXO Ty^f I^u Pro 



• ."1 



■v. 



if! 



. . : I I., 

i": H: 



' . \ \'t 
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20 . 25 30 j 



eye Leu .«hr Ala Ar? ivsp Glji Asp Ar0 Lea AtB Ala TJur C!yB 5hr I«u 

35 40 ■ *S 



IS 



l«tt vol Asp itsu al« A<* Olu v«l Ala Ser Val tyx OUtL Sex Sjrr Ola 
85 SO ': '5 



20 Pro Argr Sex- Aa^ Arg 
100 



Pre Pxro Aap Pro tw Olu Pro Pro Ser fceu 



I 



Sex Qly Asn Arg Aap Thr 'tSu Xrp His liou She Abo. Tax Gln arg ? ! j 

•ss 60 " ■ 



I 

* • 

li 



50 5S WW . . ^ II 

• t • • • J >4' 

Ath Paeo Giy xrp val olu lyr Pixe Xie Ala Ala i-eu Arg Oly. Cye Qlu . | . • 

J! 



■\\a 



105 .110 .. jl! 



• (3' 



■ ' Pro Ala Clu Arg Pro Oly " pxo Pro W Pro Ala Ala Ala HlB Ser Ha 

25 lis 120 

111 ■ 

pro vyr »*a Ser cya Arg Glu life Glu Pro Ser tVx Pro.Jtei: Pro val . j.;; 

;i- 130 .135 i« i" ^'i-n 

m! 30 . • • ■ "H: 

. .. . I . .. • . , : i^f- 

om oiu Ttar ©in Ala Pro Glu Ser P«. Qly 01« Aaiv eer «ta Ola Ala . . j j 
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lieu ain Vtae Iiea Sex Pro JVrg ja« ll« Pro Arg Aan Pro Asp. Qly Gly 
165 170 ' 

5 .. • 

Pro Mtt aa.li Sex Sor fler Aajp i«u Ala Ala teu Ser Pro tea T6r aer 
leo ■ IBS i»w 

10 : • 

8er Oly His Gla Gin Gin Ac(D Thr Glu h»u QXy Ser TJar His Thr Ala 
igS aoo 205 • , 



15 Gly Ala Thr Ser Ser Leu Tlir Pro ser Axg aly pro v«l ser Pro Ser 
210 -ais aao. 



Val Ser .B» Ola. Pro Z<eu.Ala Arg Ser •Tbx Pro arg Ala ser Arg lbu 

20 22S 330 240 



pro Gly Pro Thx oly Ser Val Val Ber Hbx Qly «br fiar Phe Ser Ser 
.346 " 2S0 

Ser Sor Pro oiy lieu Alk- Cftr Ala Oly Ala Ala QlU Oly; LyW 01» GOV 
aso 265 

! 

30 

taa. clw 8«r Asp oxa Ala cilu Pro He He CyB Bar Ber. eiy Ala <IX« 
275 280 ^"'^^ 
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t *: 



Ala pro laa R»n 3er Iieu'Piro Sear V«l ?ro Tte ?n» ieu Met »ro 
^90 adS 300 



Val Assi Thr Vol Ala Lou;i.yB Val Pro Ala Acn Pro AXa ]e«x Vol 8o3p 



305 



310 



315 



320 



10 'Shx Val Pro Sor Lyfl XiOU Pro «hr e«r fiax ^.yo Pro Pro <aly Ala Val 

325 330 335 



19 



ipro Ser Aen Ala Leu Tlir Abu Pro Ala Pro Ser Tiye Leu Pro 

340 345 350 



20 



Ser Tbr Arg Ala Gly Met Val Pro Ser Lye Val Pro Tnr Ser val 
3S5 360 36S' 



lieu TUr liys val Ser Ala. ser imr val pro Xhx Asp Gly se;: ser Arg 
370 -376 380 



lie Asn 



r 
1 3'" 



• it 

M 
■ 11 



i }1» 



I: 



25 



ASH Glu olu Tluc- pro Ala Ala 
3BS 390 



•Ehr Pro Ala aly Ala Tlir Oly dly 

39S AOO 



30 pear Ser Ala Trp 3>eu Aap! Sor Sex: Ser Qlu Asxi Arg Oly! J-eU Gly Ser 

405 410 : 415 
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Qlia lieu Ser tya Pro Oly ysl Leu AXa ser Gin val Asp ser.Pro Pbe 

420 425 430* 



i 

ii 

• 1 1 



Ala A0P Arg Lyss Phe Gin Glu Asrg Glu Val Fro CyB Hia Arg Pro Ser 



25 Pro Qly Ala Leu Txp Leu Gin Vai Ala Val Ttur Giy val Leu val val 

915 520 B25 ; 



t 



■■■ni 
■M'. 

i . J r*- 



5 ser Gly Cys Phe Giu Asp Ldu Ala lie Ser Ala ser rmr ser Leu Giy ' 

435 440 445 • ' I ijl 

Alec Gly Cys Kls Gly Pzro Olu Glu. Aen GlU Oiyv^iiya Gev Olu Gly • jj^t 
10 450 465 460 

rehx Phe Gly lie Hie Val Ala Gl^u. A^zi Pxo Sex: lie Gin LeU Lou GXu - r*i< 

465 470 475 , 480 " * ' 

• » 

Gly Aen Pro Gly Pseo Pko ^Ala Asp Pro Asp Gly Oly Pxo. Aac^ Pro Gin ; : | j * 

485 490 ' 455 * ^ ^ 



HI; 



... .,||; 



500 50S sio ; jl; 



! ' 
t • . 

. : ■■■'.V- 

TChr Leu Leu Val Val Leu Tyr Arg Arg Arg Leu His • ' 

30 530 535 540 ' ilf! 
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<2lO> 7 
5 <212> 

<ai2* artificial seaiience* 



1 



10 



<223> f'racfmenii 



15 ^400» 7 



t^ec Pro 



PhA hXA Qlu Aep l.yc lair Tyx: 



l-ys Tyr Xle Cys ArS A8U She 



xo 



IS 



20 



aer Asa »Ho cy» 
20 



21eix Val Aap 



Vai Val Giu lae tetf Fro Tyir Xieu 



29 



25 oye Laii Ofhr Ala Arg Astf tfm Asp Arg lieu Ars 
35 40 



30^ 

Alo. «har Cyo Th?: J^u' 
4B 



30 



aer Sly Asn Are Asp THr neu Trp Hi» iieu 
50 : 5S 



Plxe Abii raor. iieftt ol» Arg 
60 " 



• II.. 

'A- 



il-: 



m 



ill 



nrgr Pro oiy Trp 



VaX Oiu 4yx »te He hXB. Ala J.ett Arg oiy esTB Gill 

7S 80 



70 



35 



1.1 
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10 Pro Ala Glu Arg' Pro Gly Pro Pro rChr Pro Ala Ala Ala ^U-d Ser He 
XX5 X20 X2S' 



Pro lAU Glu Ser Ser Ser aU;p JLeu Ala Ala X.ett Ser Pro I>eu Thr Ser 
IBO 185 



30 Ser 



QXy Hie Gin Glu Lyfl Adp TPhr Glu l.eu Qly Ser Thr itfis Thr Ala 



I 



lieu Val Asp Leu Ala Aap Glu Val Ala Sar Val Tyr Olu. Sev «yx Oln ' ; 1 1^ 

85 • 90 '95 

••'lip 



Pro Arg 'Thr Ser 2lap Arg Pro Pro Asp Pro Leu Olu Pro "Pro Bar- I^u 
XOO 105 110 



Pro Tyr Asn ser cys Arg GXu l.ys Glu Paro Ser Tyr Pro jtett.Pro Val ^ 

IS i30 X35 140 .'1-1; 



: : 



Oln Olu Tbx Gin Ala Fro 'Glu Ser Pro Qly Qlu Afeo Sex Glu Oln Ala 

IAS ISO 1S5 ] ISO .•;!; 

20 ' • { I- 

■. ■■ . v^iij 

Leu Gin Tbar X*eu Ser Pro *Ai*g Ala Xle Pro Rxs Asia Pro Aop Gly oly |;!* 

X6B 3.70 " avs ' • : i:!; 

■ H: 

25 iV. 



19S 200 20S • J = 

1 .1" 

4 . : V . 
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S Val ser PHe Gin Fro lieu 'Ala Aar^ Bcv Tbr Pro Arg Ala ser Arg lieu 
aas 230 ... 335 340 



Pro o:|.y Pro Tbr Oly Ser Val Val Ser <37bf Oly Thx Sor Phd Sar Ser 
10 245 250 255 



Val Pro Ser liya I*eu Pro Thr aor eer liya yro Pro 61y Ala Vol Pro 
30 325 * 330 : . 335 



Oly Ala Tkuc Sor Ser teu 'Tlir Pro Ser Arg Gly p^ val sei^ pro Ser 

310 aiS 230 . }:| 



f 

I 
I 



iii 



t > I.' 



Ser Ser Pro Qly lieu Ala Ser Ala Gly Ala Ala 6lu Oly Lya (31b Gly 



4.1 



Ala Glu ser Asp Gin Ala Pro He He Cye Ser ser dly Alai Glu Ala ':*}'[' 
275 280 20d • . • : 1 f 



1^ 



Pro Ala Asn Ser iieu Pro »Ber iiys val pro itor Tiir iieu wen pro val • 



390 395 300 AK 

ill: 



25 Aen TXir val Ala Xieu itys val pro Ala Asn pro i^a- ser* vaX ser Thr. ' 

30B 3X0 . 31S ' ! 320 I'll 



Asn M.A Laik Thar JUm Pro Ala 93eb see'Xiye Lea Pro He -Asn Ser Tbr - : !.(■ 

.. i ■ .ill; 



i. 



340 345 
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[l ilrg Ala Cly Mat Val teo Ser Lye Val Pro Thr sex Met Val= TOX 



JOTB Val ser Ala Ser Hhx Val Pro iSir Aap Gly Sbr 8er «rg MB cau 
^1 370 a" 



10 



6lu Thr pro Ala laa Pro -OTr Pro Ala Qly Ala Ttor oly oiy 3cx s«r 



3BS 



390 : ' "^'1' 



400 



!f «> a« wre pro Qly val l-uAla S« am vax An» s.r P~ Ph4 «r Oly 



20 sear liyB ^ro Qly 

A«cs 430 

430 



Qly lie Hie val Ala Olu A^n Pro Bar Xie em X«u l«a oi^u oly Aa«. 

i| 463 



475 , 480 



355 3S0 i 



I ; I 

• t • 

: 



f 

5; 



Ala TJrp Lea Asp ser ser Phe Ql« abh Axg oly oly.-ee* OXu i«« ' • ! ? 



c^;. M„ oi» MP »i. a. .~ »i. «~ «» i«»'?ur iw aiy -.j.,. 



i 



vro oro Hia Oly Pro olu ciu A«x Olu yyr WfS Ser Olu Gly Tiuf «» 
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Pro Oly pro pro Ala Asp Pro A^ Qly OXy Pro Arg Pro Olii Al. A^p • 



Arg 5tte 



Gin Glu Arg Glu Vol Pro Cys Hitt Arg' 



500 



505 



10 

<210> 8 
<211> 239 
15 <2li> 

<233> artificial eeouence 



20 



<223> Prdgmentx 



25 <:4a0> B 



wet Pro 



Pkc Alo Olu Asp lye "lair 



•ryr Lya Tyr lie qys Ai^ Asn PHe 



10 



IS 



30 



Ser A0n Pile 

20 



val ASP Val val Qlu lie Leu Pro .T^r Pro 

. 30 



25 



35 eye Leu 



T&r Ala Arg ASp em Asp Arg 



jicstt Arg Ala •flte.Cj^o Leu 
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3s *® : 

i 
I 

• ; 

aly ^ Bap Trp Hi^ X-eu Pl.e Asn'lte>~: OlU Arg 

^ 55 



60 

50 — 



oxy Gl^ ivr Pbe Xle iQa iaa wu-tog Giy cys oiu 

70 ^5 

10 

val A«p l^n Ala A8P Qlu Val Ala Ser val xyr olu- ear Tyr GXn 



15 

^ * n-m aao WO liBU Olu Pro PK6 Sox lieu 

p»o Arg Hir Ser Aep Arg Pro Pro Asp wo xicw 

100 



20 P^o laa Gin *rg oiy «o Pro Th. «o i^a.Hi^ 8«r XI* 

X15 • "» • 



pro Tcyr h&n s©r Cys 



Ar^ G1.X l.ya Gl^ ^ ^ 



25 130 



X45 

30 



Olu OXn ia« Bxo «u 0«r P«o Oly OIU ser GIU ain Ala 



i.a« ai» «u: i.eu Ser Pro Ars iaa lie Pxo «:g Asn Bra iJ,. ely ely 



. I 
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! 



pro lieu oiix so* sor e«r Ala Ala I.eu Ser Vra Mu Thr fler 

180 IBS 



Sex* Oly 



Hifl aln Ola tya Asp Glu Leu Gly Ser Tnr Hi0 Ttar Ala 



195 



200 



205 



10 



Ttir 3?ro Ser Arg Gly P«> Val Ser Pro ser 



GXy Ala ■ihr Ser Ser lieu 
210 



15 Val Ser «ie Gin Pro l*eu ' Ala Arg ser rar pro Arg' Ala 

. 225 



'Sexr AXS 



ir 



lilt- 



< I* 

'Milt 



20 



<23,0> 3 



<212> FRT 
25 <213> artiCioial aaguence 



30 



<2209 



<223> Pragmenfc 



<A00> 9 



35 K«b Pro 



Phe Ala Gl^ MP i.ye TJ>^ Tyr Lye Tyr lie Cy* Ai^g Asn P»e 



.1 

S I 

ill 
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t 

10 as 



Bor A0a PHo c2yo Aen Val Asp val val Qlu lie ten Pro Tyr* I»eu Pro 
5 20 25 -30 . 



eye i.eu T!hir Ala Axg Asp A^ Arg Leu Ara Ala TBr cys irnr lieu 
35 40 45 • 

10 ' ' ' * ^ 

Soir Gly Asn Ars Asp Thr Leu Trp HlB Leu Plie Asn TUr Leu Qln Axg 
50 .33 M 

15 

Arg Pro Giy Trp val oiu .Tyjr pHis lie Ala Ala Leu Arg Oly cye'ciu 
65 70 . . -75 • ; 80. 



%Q Leu Val A0P Leu Ala Asp ^iu Val Ala ae* Val Tyaf* Clu Se? Tyx C3lii 

85 ' 90 . \ 95 



pro Are s« A«P ^'^^ 
25 100 : 105 



pro Ala Olu Arg Pro Gly' Pro Pro Hbx Pro Ala Ala Ala' Hl« Ser lie' 
lis 120 125 

30 • ' 

pjro Tyr Asa Ser Cya Arg Olu X-ys oiu Pro scr Tyr Paro Pro Val 

130 135 lAO «j 
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Oln Glu oair GXn Ala Pro olu ser pro Gly olii wax s«r Glu Oln Ala 



149 

5 



Xieti Gin 



180 
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5. A B^f^*"™**""^ oompoMtion, c<wn|»iiang 



a) fl» flSBP or dferfvative ihetfcof of any of claims I to 4. 



I 

•fr. 



Claim * ' : m 

• • • I • 



iiiii; 

1 vaiiMCtilictcOf- • ,]|; 

The eSEP or funptional d«dvalive thereof any of chdiis 1 to 3. j • jii 

I 15 i^aC-tenninidanunoaiMcDbespondiM 

246.24Ji,morl^ofSEPacoorfingtoSBQipi40;4c«h«vm^ 

i.jJ 5^.-^^^^ «min« aad conesPOKiding fa the emiivaiortt abuno aoiA af a 

I 

III ■ 



bSEP derivative. T,}; 



. • 1 ik- 



b) SBPa8dfifiitedinSEQIDNO:2,4or6, . ' | 

c) afiinctiDnal^vedeilvativeof«ieSEPofB6ction^),and/ar 

d) anadfiioaciaencodtogthBmol««le8ofsccrtiona),|^^ 



I'V 

• t 



V 



! I 



• Ui 

•"IH. 
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-2-. . ■: \\] 

ii: 



6. Th0ph«mac«iiicaIcan.posltionof.cteta . jf: 

and/or a finu:tionil"deWvaiive thereof. • ...jj,- 

■ i . 'ifl 

7 Tl«8SBPordmvalivc.«««eofofai.ycfcl^ '^-'.V; 
' toSBQJDNO:2.4«ir6«af««rtifl«daotivBderivative*^ . 

8. Useof 

* I 

* • 1 . . . 
a) fliesSHP or derivative tlereof Of any of 6l8iTO3l to 4,: 

b> SEPaadjefiiiediaSEQIDNO:2,4or6, 

c) aftoctioiBlaotivederivativeof^oSBPofsectiou.b).;aad/o^ 

d) aiiuddc*ida>cbdinsthe««>l«coleflofeeotionsa>b)^ 

ixifertility. . 
live daivadtve thiirtirf- 

• • 

lO-AdiagaosdcageaitcaBOpririnff 

a) ^9SPPordAivativelii«eofofanyofClaiIX»8l to4; 

b) sBPasdefiiiediaSEQIDNO:2.4or6. 

c) atoustian^aadtivederivattveofltoSEPirfpeotio^b). ^ 

d) an«<deieadd«»«ding1tainolcc«I«sofsectiom^^^^ 



,1 

I'M 1 .! 

•lift 
• p.' 

I 

ii 



•4: 

sl-. 
•ijii 

■.■■Ai 

I • 

■P 
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3- . . . -Mi 

'1; 



11. IhB bSBP or deriVtitwe thereof of any of claims 1 to 4; SBP as defined 
mSEQD3N05 2, 4 « 6 or a fimctioiial active derivative ^ereof; anu- 
deio acid eawodios*^ proteiBS and/ormeans SorUm detection of 
these protans orntudeic adds foxtee in therapy: 

12. Use of 

• • 

a) tho sSEP or derivative thereof of any of ctoiaas 1 to 4, : 

b) SEP aadefiiiedjn'SEQir>NO: 2,4or6, . i . 

c) afbnotiowdactiv6daivatiW€rffl»SEPof8eciiontb).: 

d) amoleicacideiicGdtagttBinDleajlesofsecttoiMs^^^ 

/or 

e) injBaii8liJr«»detectianofthpaiolocidesof8e^^ 
to fl» intei»nftiott-ttf • diagnosfio agart 



i.l! 



: 1- 



, t 



1 

f 

1= 



13 for UX© piepantt3io» or a aiagwaTO — * , 

13. Aniiiiba^of1»eBSEPord0rivatiVetfae^ 1 u,4iir 
pf the SBP a» defiaed ia SEQ ID NO: 2, 4 01 6 iir of a fi4>cttox»al activfc 

20 detsvativefhereoC. 

14. -Rie iiflltt)ltor of claito 13. selected ftom the group consiiliiig of antir 
tjodies. annsensB oljgonucleotidea, siKNA, Low n^jleonW 

molBculc8(UtfW^) and SEP receptor aatagoni^ • . ■ | [ 

15. AphanuaoeatioSdcoinporition.co«q«ri^ 
claims 13 or 14, optionally teconiWiUlltoawtt^ 
eeptable earner. 

16. The phiinxBice«t&«a composition of claim IS, ftefli^cclmpristog a • ; . j |5 

• VEGOF iaihibitor: j " | ii 
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17. Tto inhxTritor of any of clams 13 or 14, Ibr use inrt»rapy. 

■ 

UUaeofaniiMtttorofaxiyctfclaiiiisl3orl4fethPt^ • 

Ttiosis and chromoinfhnDW^^ 
19. The«oof cWm 18, W«^lhecaoceris selected flc«mihe gioup 

cinom*, fiver cancET. long carcinoma, oyaiy cancer, mamnmcafci- 
M«a, uians carckiDma. Instate cai«^ 

i 

!) J 20. Tte use of any of cito» 18 or 19, in ooauin»rom ^ 

tar. 

hAxbitor is terted ite lustivity to bto<ac Ite^ 
£nictiGaial dedvativB fbereof. 

22. AmBfliod&r1J»Fn5.a«tioaof aiteoniaceu^^^ composition. 

dredinadcqaate^ariiounteandfindbrfimnulated^^^^ 

coxnpositio(Du 

23. use of SBP, sSB^ * a derivsihre thereof for the ideatifipation of prt,-. 
tei^s that WiidaranteriM:twim SEP, whereia • ; 

a) apotendalSfiPintpractori^bxou^intoc^tttM*^^^ 
ftmotional derivative th©i«o^ and • J. 
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b) binding of theiotential interactor to SEP or ibe foiwticwial dewf*- 
tive flierBof is'deteaonined. 



la^eS^ 17.26 PATEMTPNUSLTE ISENBWJCK a ALU * ee^lSmfi^^m^^T O . Ol&dWMgS Pl^S 



FwreNTWNuaL.TE isB>iBRUCK 8. flU- * MiafiEgw-fliSiysa^^!' O - O&IWSI^. 



Vig.5 



Fragment 2 (1-240): 

MPFAEDKTYKVICRNPSNFCNI^ILPVLPCLTARD^ 
WHLFNTLQRRPGVVVEYRAALRGCELVDLADE^^ 



DTLWnLr.>...w^^«"- ,YNSCREKEPSyPMPVQeTQAPESF»G 

ENSEQALQTLSPBAlPBNPDGePLEJ 



PDPLEPPSLPAERPOPPTPAAAHSIP 



SSSOLAAtSPLTSSGHQEKDTELGSTH 
^AGATSSLTPSRGPVSPSVSFQPLAESTPBASE 



Fiagmentl (1-510): ' . 

!l^^LPAERPGPFnPAA*HS.PrNSCREKEPSYPMPVQ_^^^ ;{ 



Fragments (1-24B): 

nslTl ORRPGW^YFIAAU^GCeLVDLADEVASVYESyQPRTSDRP 
POPrEpXX^^AAAHS.PYNSCREKEPSYP»«^^ 
rNS^Xr^^PBNPOG«PU^DtAA.^UTSSG.«>feK^^ 

TAGATSSLTPSRGPVSPSVSFQPLABSTPB 
Fragment 4 (1-242): 



PffTEMTPNWa-TE ISENBRUCK 8. «U- * 0a^^£fiBPlHRF5M%'Z O «06. JMES'SRS 



..«^irrviC^ICRNFSNFCtlVDXA^lLPYLPCLTARDQDFtt.F^^ j.: 



TAGATSSLTPSftGPVSPSVSFQPUSB 



It- 



3i 

Fragment 5 (1-171): . ji' 

ENSEQALCrrLSPBAIPR 



I 



. Fragment 6(1-187): 



KtYKyiCIWFSKFaWDWEIumJ>0UT/«DODW:RATCT^^^ 
ENSEQALCTTLSPa 



Fragment? (168-510): 'U 
AlPBNPDtBGPLESSSDLAALSPLTSSGHQEKDtELGSrmTAGATSSLT^^^ : i - , 

^SPSV^FQPLABSTPRA^BL^GPTGSWSt^^^^^ j ; 

QGAESDQAPUCSSGAEAPANSLPSKN/PTTLMPVNTVALKN^ANPASVSI^ 

SKU^TSSKPPGAVPNALTNPAPSKLPlNStRAGMVPSKVFT-^M^ 1 

VPTDGSSRNEETPAAPTf*AGATGGSSAWLDSSFENRGLGSECSKPGVMNSQ 

VDSPFSGCFEDlAlSASTSL<aynGPCHGPEENEYKSEGTF^iHVAENPaCtt.LE. 

GNPGPPADPDGQPRPQADRKFQEREVPCHa 
Fragments (172-510): 



si' 



III : .. - 

si I Fragment 10 (247-510): 



If j ASELPGPTGSWSTGTSFSSSSPGLASAGAAEGKQdAESpOAPllCSSdAfeA 
PANSIJ=SKVPTTLMPVNWALKVPANPASVSTVPSKa.PTSSkPt»GW 
NPAPSKLPINSTRAGMVPSKVPtSNWLTKVSASTVPTDGSSr|a«EETPAAPTP 
• AGATGGSSAWLDSSFENRGLl3SELSKPGVlASQVDSPF$^CFEDLAISiASn" 



I*.'! SLGMGPCHGPEENeYKSE<SlTQIHVAENPSIQU£GNPGpl»ADPDGGPW'a. 

1,^ 



a: I I 



ADRKFQEREVPCHB 



.-«•.« i 
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NPDGGPLESSSDLAALSPLTSSGHQEKDTELGSTHTAGATSStTPSRGPVSP 
S\«FQPLAE6TPBASBlLPQI*TGiBWSTGTSFS^SSPGUVSA<^^ 
SDQAPUCSSGAEAPANSLPSKVJ»1rTlMPVNTVALI<VPi^ 
SSKPPSGAVPNALTNPAPSKLPIMSTRAQMN^S^CVP^ 
1 . : . SSRNEETPAAPTPAGATGGSSAWLDSSFENRGLGSEI^KPGVLASOVDSPF 
SQCFEDUMSASTSLGMGPCHbPEENEYKaeGTFGIHVAEf^PSftaUEGNR 

PPADPDGGPRPQADRKFQEREVPCHR ' . 



Fragment 9 (243-510): '^'j 

STPRASSLPGPTGSWSTGTSl^SSSSPGLASAGAAEGKQGAESDQAPIlCfeS • = ! 

GAEAPANSLPSKV/PTtLMPVNtVALKVPANPASVSTVPSKLPT^SKPPGAVP i ; j 

NALTNPAPSKLJSINSTRAGMVPSKVPTSMVLTKVSASTVPTDGSSRNEETP . j 

APTPAGATGGSSAWLDSSFENRGLGSELSKPGVLASQVDSPF«GCFEDLAI I 

SASTSLGMGPCHGPEENEYKSEGTFGIHVAENPSIQLLEGNPGPPADPOeG \ 

PRPQADFIKFQEREVPCHS 1 



Fragment 11 (250-510): 

' LPGPTG8W8TGTSFSSS8P6U^SAGAAEGKlbGAESDQAPllbsSGAEAPAN 
SLPSKVPTTLMPVNTVALKVTANPASVSTVPSKLPTSSKPPGAVPNALf ^PA 
iV '1 PSKLPINSTRAGMVPSKVPTSWfVLTKVSASTVPTDGSSRNE^PAAPTPAGA | 

' ' - TGGSSAWLDSSFENRGLGSELSKPGVLASQVDSPFSGCFEDLAISASTSLG i 
MGPCHGPEENEYKSEGTFGtHVAENPSIQLLEGNPGPPADPDGGPRPQADR . ; j 
KFQEREVPCHfi i 
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